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New  Nashville  Tire'Plant  GATES  RUBBER,  INC 


Valves  Work  Harder  in  a  Tire  Plant 


Over  600,000  sq.  ft.  plant  with  capacity  of  two  million  tires  a  year.  Designed  by  engineering  staff  of  Gates  Rubber  Co. 
General  Contractor:  Rust  Engineering  Co.,  Birmingham,  Ala. 


GATES  specified  the  valves 
that  stand  hard  work,  longer 
...JENKINS  VALVES 


Because  high  pressure  steam,  compressed  air  and  water 
play  a  big  part  in  making  auto  and  truck  tires,  valves  work 
unusually  hard  in  this  new  Gates  Rubber  plant  near 
Nashville,  Tenn. 

To  be  sure  of  valves  that  would  stand  such  punishing 
service.  Gates  Rubber  called  for  Jenkins  Valves.  And,  with 
2500  of  them  controlling  processing  and  service  lines. 
Gates  can  look  forward  to  substantial  savings  in  valve 
maintenance  and  replacement  costs. 

Your  job  for  valves  may  not  be  so  tough,  but  the  extra¬ 
quality  of  Jenkins  Valves  is  well  worth  specifying  .  .  . 
especially  since  you  pay  no  more  for  it.  It’s  true  . . .  Jenkins 
Valves  not  only  cost  less  in  the  long  run. —  they  cost  no 
more  to  buy.  Jenkins  Bros.,  100  Park  Ave.,  New  York  17. 


Jenkins  Valves  controlling  air  system  at  constant  pressure  of  90  lbs. 


JENKINS 

MOST  TRUSTED  TRADEMARK  IN  THE  VALVE 

VALVE  S 


SINCf 


A  vailable  From  Leading  Distributors  Everywhere 


Some  Straight  Talk 
On  Steam  Trap  Capacity 

•  • .  or  pulling  away  the  curtain  of  confusion 
that  surrounds  steam  trap  capacity  ratings. 


Unfortunately,  for  the  steam  trap 
buyer,  the  sub  j  ect  of  steam  trap  capac  - 
ity  has  become  cloudy  and  confused 
by  a  landslide  of  claims,  counter¬ 
claims  and  inconsistent  “standards” 
for  measurement.  So  let’s  take  a  cold 
hard  look  at  this  subject  so  vital  to 
the  efficient  operation  of  your  plant. 

What  Determiues 
steam  Trap  Capacity? 

There  are  three  factors  that  deter¬ 
mine  the  capacity  of  a  steam  trap: 

1.  The  area  of  the  orifice. 

2.  The  density  of  the  condensate. 

3.  The  pressure  differential  across 
the  trap. 

Let’s  take  a  closer  look  at  each  of 
these: 

Area  of  orifice  is  usually  specified  by 
the  trap  manufacturer  or  can  be  cal¬ 
culated  from  the  diameter.  Nothing 
complicated  here. 

Density  of  condensate  depends  on 
temperature.  A  cubic  foot  of  cold 
water  weighs  62.4  lbs.  At  250®  F.  or 
15  psi,  it  weighs  less  than  59  lbs. 
This  is  important.  Don’t  overlook  it. 
Pressure  differential  across  the  trap 
is  most  significant.  And  it  is  compli¬ 
cated  by  the  many  factors  that  affect 
it,  such  as: 

1.  Pressure  drop  between  unit 
drained  and  the  trap  when  the  trap 
valve  is  open. 

2.  Distance  the  trap  valve  is 
moved  from  the  valve  seat. 

3.  Back  pressure  on  the  trap  with 
orifice  closed;  i.e.,  return  header 
pressure. 

4.  Increase  in  back  pressure  pro¬ 
duced  by  condensate  and  flash  steam 
flowing  in  the  discharge  line.  This 
in  turn  is  affected  by  the  diameter 
and  length  of  the  discharge  line,  plus 
friction  caused  by  valves  and  fittings. 

Orifice  Capacity 
Vs.  Steam  Trap  Capacity 

Figure  1  shows  a  Vz"  diameter  sha^- 
edged  orifice  at  the  end  of  a  pipe 
filled  with  cold  water  at  15  lbs.  pres¬ 
sure.  The  capacity  of  this  orifice, 
using  a  .61  coefficient  of  flow  would 
be  8,800  lbs.  per  hr.  Now,  would  this 
orifice  if  used  in  a  %"  steam  trap 
installed  as  shown  in  Figure  2  pro¬ 
vide  the  trap  with  a  continuous  dis¬ 
charge  capacity  of  8,800  lbs.  of  hot 
condensate  per  hour?  The  answer  is 


“no”.  And  here  are  some  of  the  rea¬ 
sons  why: 

Density  of  condensate.  As  pointed 
out  above,  cold  water  weighs  62.4 
lbs.  per  cu.  ft.  At  15  lbs.  pressure 
and  250°  F.  water  weighs  less  than 
59  lbs.  per  cu.  ft.  This  difference  in 
density  alone  reduces  the  lbs.  per 
hour  capacity  of  the  orifice  by  over 
5%. 

Pressure  differential  across  the  trap. 
With  the  trap  valve  closed  we  have  a 
static  pressure  differential  of  15  psi. 
The  trap  valve  must  be  able  to  open 
against  this  pressure.  However,  this 
is  not  the  pressure  differential  that 
will  determine  the  capacity  of  the 
trap  valve. 

The  %"  discharge  line  will  be  full 
of  a  mixture  of  flash  steam  and  con¬ 
densate.  To  keep  this  mixture  flow¬ 
ing  from  the  trap  outlet  to  the  return 
line  requires  a  pressure  differential. 
In  actual  capacity  tests  run  as  shown 
in  Figure  2  Gage  B  at  the  trap  outlet 
registered  11  lbs.  back  pressure. 
Thus  the  true  pressure  differential 
across  the  trap  was  about  4  lbs.  Un¬ 
der  these  conditions  the  measured 
capacity  of  the  trap  was  4,340  Ibs/hr. 
or  just  about  half  of  the  capacity  of 
the  orifice  for  cold  water. 

How  Armstrong 
Determines  Capacity  Ratings 

Armstrong  trap  capacity  ratings  are 
based  on  hxmdreds  of  tests  under 
actual  operating  conditions.  In  these 
tests,  the  condensate  used  was  at  the 
steam  temperature  corresponding  to 
the  test  pressure.  Thus,  the  capac¬ 
ities  determined  take  into  account 
the  pressure  drop  that  occurs  when 
the  trap  orifice  opens  and  the  chok¬ 
ing  effect  and  back  pressure  of  die 
flash  steam.  Actual  installation  hook¬ 


ups  were  used  so  that  pipe  friction 
in  both  inlet  and  discharge  lines  as 
well  was  reflected  in  the  results. 

Let’s  go  back  to  the  example  cited 
above  and  in  Figure  2.  T^e  trap 
referred  to  is  an  Armstrong  No.  213. 
While  it  did  test  out  at  4,340  lbs.  per 
hour  for  a  static  pressure  differential 
of  15  psi,  it  is  rated  in  the  catalog  at 
only  3900  lbs.  per  hour  for  this  pres¬ 
sure — just  to  be  on  the  safe  side. 

For  the  trap  buyer,  this  means  that 
Armstrong  Steam  Trap  capacities 
are  based  on  handling  condensate  at 
steam  temperature  for  the  stated 
static  steam  pressure  differential 
under  actual  working  conditions. 

Capacity  ratings  which  don’t  take 
into  accoimt  all  of  the  variables  will 
be  misleading  and  may  lead  to  the 
selection  of  undersized  traps.  So 
whenever  you  specify  or  buy  traps 
be  sure  that  the  capacity  ratings  you 
work  from  are  realistic.  One  way  to 
be  sure  is  to  select  Armstrong  Traps 
with  guaranteed  capacity  ratings. 

*  »  * 

Additional  information  on  trap  ca¬ 
pacity  ratings,  plus  data  on  how  to 
correctly  size,  install  and  maintain 
steam  traps  for  any  pressure,  any 
temperature  and  any  load,  are  pre¬ 
sented  in  the  48-page  Armstrong 
Steam  Trap  Book.  Ask  your  loc^ 
Armstrong  Representative  for  a  copy 
or  write: 

Armstrong  Machine  Works 
8461  Maple  Street 
Three  Rivers,  Michigan 

®  ARMSTRONG 
STEAM  TRAPS 


"See  our  Catalog  in  Sweets  Plant  Engineering  File" 
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There's  cdways  room  on  top 
for  the 

ozigSncd  low  silhouette. 


1.  MECHANICAL  CHIMNEY  assures  positive 
elimination  of  flue  gases  and  does  away  with  the  need 
for  unsightly  stacks. 

2.  SUPPLY  &  RETURN  AIR  DISTRIBUTION 
CHAMBER  with  controlled  air  pattern  is  easily  adapt¬ 
able  for  duct  connections  in  all  directions. 


3.  MOTOR  CIRCUITS  are  individually  fused  on 
a  pre-wired  control  panel  which  includes  an  Internally 
mounted  service  switch. 


4.  ALL  COMPONENTS  are  totally  protected 
against  the  elements  in  a  completely  weathertight  and 
fully  insulated  aluminized  steel  enclosure. 

These  features  —  and  many  others  listed  in  our  latest 
bulletin  —  belong  exclusively  to  the  Atmos-Pak  . . .  THE 
ORIGINAL  roof-mounted,  year-round,  pre-fabricated 
air  conditioning  system  available  in  32  models  of  5 
through  35  tons. 


Potent  No.  2886955 


designed,  manufactured  and  pioneered  by 

AIR  CONDITIONING,  INC. 

88  North  Highland  Avenue  Ossining,  New  York 
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COVER  PHOTO:  This  month’s  Reference  Section  consists  of  two  articles  on 
air  conditioning  of  laboratories;  the  first  deals  with  the  electronic  research  and 
development  center;  the  second,  with  biological  laboratories  where  the  environ¬ 
ment  for  small  animals  must  be  controlled.  In  either  case,  the  occupant  of  the 
space,  scientist  or  guinea  pig,  must  be  studied  first.  The  articles  start  on  page  65. 


HIGH  SPOTS  in  Ms  issue 


OFF-PEAK  STORAGE:  Storing  of  heat  developed  from  electric  energy  during 
night  and  other  off-peak  hours  and  drawing  on  this  heat  during  periods  of  heavy 
heat  requirements  is  a  subject  of  interest  to  heating  engineers  and  electric  utilities 
alike.  This  is  the  theme  of  our  lead-off  article,  authored  by  E.  R.  Ambrose  and 
beginning  on  page  51.  He  takes  a  look  at  the  development,  present  methods, 
and  future  progress  of  this  stimulating  subject. 


AIR  CLEANING:  Bowling  alleys,  taverns,  and  textile  mills  have  one  thing  in 
common,  according  to  W.  A.  Smith  in  his  article  which  starts  on  page  57 — they 
are  all  potential  applications  for  electronic  air  cleaners,  and  especially  electronic 
air  cleaners  teamed  with  activated  charcoal  filters  to  form  “air-recovery  systems.” 
These  dirt-catching,  odor-killing,  cost-saving  systems  are  discussed,  along  with 
electronic  air  cleaners  in  general,  including  helpful  design,  installation  and  main¬ 
tenance  techniques. 


VENTILATION  SHORT  CIRCUIT:  Some  surprising  things  about  the  behavior 
of  gases  vented  to  the  roof  (and  recirculated)  were  reported  last  month  at  the 
Air  Pollution  Control  Association  meeting.  For  a  concise  summary  of  the  paper, 
see  page  81. 

ESTIMATING:  We  are  very  encouraged  by  the  interest  being  expressed  in  the 

series  on  estimating  costs  authored  by  Robert  J.  Smith.  Last  month’s  installment 
began  publication  of  tables,  called  Job  Time  Reference  Data,  which  contained 
specific  estimating  data  in  terms  of  minutes  and  man-hours  of  labor  to  perform 
various  tasks  related  to  the  installation  of  welded  and  screwed  pipe  and  fittings. 
These  tables  are  continued  this  month,  page  61,  and  they  cover  installation  time 
for  cast  iron  pipe  and  fittings. 


APPLICATIONS  AND  INSTALLATIONS:  This  department  starts  on  page  94 
this  month,  and  leads  off  with  the  story  of  how  a  paper  conditioning  process,  used 
by  the  U.S.  Army  Map  Service  at  an  installation  in  Tokyo,  Japan,  was  found  to 
be  exposing  workers  to  formaldehyde  concentrations.  The  situation  was  corrected 
and  the  story  is  told  by  an  industrial  hygiene  engineer  who  was  there. 
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— A  FUTURE  OF  FAULTLESS  SERVICE 


EL  PONCE  INTERCONTINENTAL  HOTEL 
Ponce,  Puerto  Rico 
WILLIAM  B.  TABLER 
architect 

JAROS  BAUM  &  BOLLES 
mechanical  engineers 

AMERICAN  RADIATOR  &  STANDARD  SANITARY  CORP. 
export  distributor  and  plumbing  fixtures  manufacturer 


a  green  and  sunny  hilltop  overlooking  the  lovely 
southern  shore  of  Puerto  Rico  stands  the  170  room 
El  Ponce  Intercontinental,  latest  addition  to  the 
Intercontinental  Hotels  group.  Constructed  at  a  cost  of  $3,750,000, 
this  DELANY  installation  provides  a  dramatic  view  of  both  a  charming  18th  Century 
city  and  the  Caribbean  Sea.  With  swimming,  deep  sea  fishing,  golfing,  and  skin  diving 

all  immediately  available,  carefree  relaxation  comes  easily  at  the  El  Ponce.  The 
specification  of  DELANY  diaphragm  type  Flush  Valves  means  elimination  of 

cares  for  the  maintenance  staff  also.  Smooth  action,  consistent  performance,  the 
ultimate  in  ease  of  repair;  all  these  are  hallmarks  of  DELANY  Valves.  You  can 

depend  on  DELANY  ...  for  a  future  of  faultless  service.  COYNE  &  DELANY  CO., 
828  Kent  Avenue,  Brooklyn  5,  New  York. 


FLUSH  VALVES 
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SEND  FOR  CATALOG  66  ..  . 


It’e  the  moet  complete  handbook 
on  flush  valve  eelection, 
epeeification  and  installation 
ever  put  into  print.  A  request 
on  your  company  letterhead 
trill  put  your  copy  in  the  mail. 


NEWS 


ARI  Aefivify  Quickens  as  Show  Date  Nears; 
Local  Law  and  Warm  Air  Groups  Organized 


ANTI  FREEZE  CAN  HURT 
SOME  REFRIGERATION  SYSTEMS 

Research  by  engineers  from 
du  Pont  and  refrigeration  motor 
manufacturers  p»oint  to  improve¬ 
ment  in  new  hermetic  motors  in 
refrigeration  systems  produced 
this  year.  Findings  also  add  em¬ 
phasis  to  continued  warnings 
against  adding  anti-freezes  to  re¬ 
frigeration  systems. 

Many  hermetic  motors  this  year 
contain  Mylar  polyester  film  in¬ 
sulation.  Being  a  “non-water¬ 
forming”  material  even  at  high 
temperatures,  the  film  provides 
longer,  trouble-free  life  for  the 
motor  and  the  entire  system.  In 
the  event  of  motor  burn-out,  the 
film  does  not  char  or  produce 
carbonaceous  materials  which  foul 
refrigerant  lines. 

Several  hermetic  compressor 
manufacturers  now  are  pointing 
out  to  refrigeration  service  engi¬ 
neers  that,  to  reap  the  benefits  of 
the  new  development,  they  should 
avoid  adding  methanol  to  refrig¬ 
erants  as  an  anti-freeze  medium. 

Methanol,  even  in  small  quan¬ 
tities,  not  only  corrodes  alumi¬ 
num,  but  causes  gradual  embrit¬ 
tlement  of  the  Mylar  polyester 
film  insulation  as  well.  Moreover, 
it  does  not  remove  water  or  other 
contaminants  from  the  system. 


A  new  section  and  a  new  com¬ 
mittee  of  Air-Conditioning  and 
Refrigeration  Institute,  Washing¬ 
ton,  D.  C.,  were  announced.  At 
the  same  time,  it  was  learned  that, 
as  of  April,  more  than  half  of  the 
space  for  ARI’s  national  trade 
show,  scheduled  for  February, 
1962,  in  Los  Angeles,  had  already 
been  assigned. 

The  new  ARI  committee,  tem¬ 
porarily  named  the  Committee  on 
Stage  and  Municipal  Laws  and 
Regulations,  will  keep  advised  of 
all  impending  codes  involving  pub¬ 
lic  health  and  safety  and  affecting 
design,  manpower,  sales,  installa¬ 
tion,  and  service  of  air  condition¬ 
ing  and  refrigeration  system;  re¬ 
view  related  codes  (electrical, 
plumbing  and  heating  codes,  for 
example)  to  determine  if  modifi¬ 
cations  are  called  for;  and  call  at¬ 
tention  to  activity  disguised  as 
safety  measures,  in  re.straint  of 
free  trade. 

Henry  G.  Strong  of  the  ARI 
staff  was  named  chairman  of  the 
new  committee.  He  was  formerly 
executive  secretary  of  the  Air- 
Conditioning  and  Refrigeration 
Industry  Safety  Committee 
(A  RISC)  whose  activities,  in 
part,  the  new  committee  on  codes 
is  assuming. 


Non-Residential  Warm  Air 

A  new  Product-Section,  to  be 
known  as  the  Non-Residential 
Warm  Air  Heater  Section,  has 
been  organized  within  ARI  with 
six  member  companies  joining  at 
the  organizational  meeting.  A 
number  of  other  companies,  not 
now  members  of  ARI,  are  consid¬ 
ering  joining.  A  number  of  pres¬ 
ent  ARI  member  companies  manu¬ 
facturing  products  within  the 
scope  of  the  new  Section  are  ex¬ 
pected  to  join. 

N.  H.  Stern,  marketing  man¬ 
ager — industrial,  Lennox  Indus¬ 
tries,  Inc.,  was  elected  chairman 
of  the  new  Section,  whose  recom¬ 
mended  scope  will  cover  “Warm 
air  heaters,  of  200,000  Btuh  out¬ 
put  and  above,  which  are  factory 
assembled  and  fire-te.sted,  suitable 
for  use  with  oil,  gas,  or  a  combi¬ 
nation  of  fuels,  consisting  of  a 
burner  unit,  heat  exchangers, 
blower  section,  casing,  and  con¬ 
trols.  These  heaters  are  suitable 
for  use  with  ducts,  discharge  noz¬ 
zles,  grilles  or  louvers,  and  filters.” 

Members  of  the  Section,  who.se 
representatives  attended  the  or¬ 
ganizational  meeting,  include 
American  Foundry  &  Furnace 

(Continued  on  page  8) 


Members  of  ARI's  newest  committee,  temporarily  Director  Geo.  S.  Jones;  Coit  B.  Lytton  (Lennox);  A.  O. 
titled  "Committee  on  State  and  Municipal  Laws  and  Anderson  (Trane);  and  seated,  ARI  Chief  Engineer  Fred 
Regulations,"  pictured  at  its  organizational  meeting  in  Reed;  Chairman  H.  G.  Strong  (ARI);  W.  H.  Aubrey 
Washington,  D.  C.  Standing,  left  to  right,  are:  J.  B.  (Frick);  R.  C.  Hartman  (Airtemp);  R.  L.  Williams 
Chamberlain  and  M.  S.  Lebair  (York);  ARI  Managing  (du  Pont);  and  W.  H.  Campbell  (Westinghouse). 
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ARI  SHOW  HEARS 


(Continued  from  page  6) 

Ck)mpany,  Lennox  Industries  Inc., 
Mammoth  Industries,  Inc.,  Na¬ 
tional  Heater  Company,  Inc., 
Tjernlund  Manufacturing  Co.,  and 
York-Shipley,  Inc. 

An  ARI  Standard  will  be  de¬ 
veloped  for  the  types  of  equip¬ 
ment  covered  in  the  Section’s 
scope  definition,  and  a  certification 
program  will  probably  follow. 


Plans  Laid  for  AC  &  R  Week 

Total  space  of  ARI’s  national 
trade  show  in  pre.sent,  permanent 
buildings  is  67,000  .sq  ft.  Almost 
ten  months  before  the  show  opens 
(February  12-15),  firm  contracts 
and  space  assignments  totaled 
more  than  half  this  figure. 

Meanwhile,  plans  for  the  “Air 
Conditioning  and  Refrigeration 
Week”  activity  at  Los  Angeles  co¬ 
incident  with  the  ARI  show,  are 
moving  forward.  With  the  show 
as  a  nucleus,  several  of  the  partici¬ 
pating  indu.stry  associations  will 
hold  their  national  conventions  in 
Los  Angeles,  and  the  Western  Air 
Conditioning  Industries  Associa¬ 
tion  will  stage  a  program  of  tech¬ 
nical  sessions  with  outstanding 
speakers  on  subjects  of  interest  to 
the  entire  industry. 

Organizations  which  will  hold 
meetings  include :  Air-Condition¬ 
ing  and  Refrigeration  Whole- 
.salers.  Refrigeration  and  Air  Con¬ 
ditioning  Contractors  Association, 
and  Refrigeration  Service  Engi¬ 
neers  Society,  in  addition  to  the 
Western  group,  which  will  act  as 
host  for  the  entire  event. 

At  the  same  time,  H.  T.  “Hy” 
Jarvis,  president  of  Recold  Cor¬ 
poration,  Los  Angeles,  general 
chairman  of  the  ARI  Show  Com¬ 
mittee,  announces  that  special 
promotional  activities  now  being 
planned  to  assure  a  representative 
attendance  of  architects,  engi¬ 
neers,  contractors,  builders,  serv¬ 
ice  engineers,  wholesalers,  and 
other  industry"  groups,  as  well  as 
their  customers,  are  being  han¬ 
dled  both  through  Los  Angeles 
and  the  Washington  headquarters 
of  ARI. 


ICE  MAKER:  A  working  model  of  a  thermoelectric  ice  maker  is  demon¬ 
strated  by  A.  B.  Newton,  vice-president  and  manager  of  research  and 
development  for  York  Division  of  Borg-Warner  Corporation.  Speaking 
before  the  Susquehanna  Section  of  ASME  on  developments  in  automotive 
air  conditioning,  he  predicted  that  the  thermoelectric  principle  may  be 
used,  some  day,  in  air  conditioning  autos,  homes,  factories,  and  space 
vehicles. 


AIR  CONDITIONED  WORKERS 
FOUND  KEY  TO  NEW  PROFITS 

Studies  in  14  industries  show 
that  increases  in  earnings  due  to 
air  conditioning  for  worker  com¬ 
fort  have  regained  from  20-100% 
of  the  investment  in  air  condition¬ 
ing  installations  during  the  first 
year.  Russell  Gray,  president  of 
Carrier  Air  Conditioning  Com¬ 
pany  which  conducted  the  survey, 
said  the  19  factories  studied  make 
products  ranging  from  auto  seat 
covers  and  filing  systems  to  elec¬ 


tronic  components  for  the  Nike 
Zeus  missile. 

American  Kleer-Vu  Plastics, 
which  makes  transparent  page 
protectors  in  a  plant  at  Browns¬ 
ville,  Tenn.,  earned  a  32%  return 
last  year  on  its  investment  in  air 
conditioning,  Mr.  Gray  said. 
“Summer  output  jumped  so  sub¬ 
stantially  that  annual  production 
was  up  6.5%, ”  he  added.  “Ab¬ 
senteeism  dropped  17%  and  labor 
turnover  went  down  23%  from 
previous  levels.” 

(Continued  on  page  10) 
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Carnes  engineers  lick  high-velocity  split  service  problems  with  new  simplified  all-pneumatic  constant  volume  control.  Only 
Carnes  new  Acoustic  Terminal  Control  Units  offer  all  these  features:  positive  temperature  mixing  with  integral  blender;  full 
acoustic  baffling;  inch-thick  acoustic  lining;  metal  protection  on  leading  edges  of  lining;  flow  path  not  obstructed  by 
perforated  material;  accurate  pressure-drop  sensing  tips;  non-stick,  leak-free  resilient  valve  seats.  3  ATC  ceiling  models 
—  end  discharge  .  .  .  bottom  discharge  .  .  .  multi  discharge.  2  ATC  window/perimeter  models  —  front  discharge  .  .  . 
top  discharge.  All  models  are  available  in  single  or  dual  duct  with  full  control  selection. 

LEADERS  GO  TO  CARNES  FOR  THE  NEWEST  IN  AIR  DISTRIBUTION 


News  of  the  Month 


FACTORY  COOLIM;  PAYS 

t  Continued  from  page  8) 

Mr.  Gray  said  the  Transicoil 
Division  of  Daystrom,  Inc.,  in 
Worcester,  Pa.,  which  makes 
mechanisms  to  keep  missiles  on 
target,  earned  a  41%  return  on 
its  investment  after  an  existing 
system  was  re-engineered.  In¬ 
creased  summer  production  raised 
the  annual  output  2.7%  and  the 
number  of  rejects  was  reduced 
5%.  Labor  turnover  dropped 
25%  and  absenteeism  was  vir¬ 
tually  eliminated. 

Densal  Manufacturing  Corp., 
West  Springfield,  Mass.,  increased 
its  earnings  enough  to  pay  off  the 
cost  of  the  air  conditioning  sys¬ 
tem  in  less  than  one  year.  Other 
firms  reporting  good  returns  on 
their  investment  in  air  condition¬ 
ing,  according  to  Mr.  Gray  were 
Simpson  Electric  Co.,  Chicago, 
with  an  80%  return,  Acme  Visible 


Records,  Inc.,  of  Crozet,  Va.,  with 
35%  and  Nardis  Sportswear,  of 
Dallas,  with  31%. 

The  survey  showed  that  the 
average  annual  owning  and  oper¬ 
ating  cost  of  air  conditioning  was 
less  than  2%  of  annual  wages  and 
the  resulting  increased  returns 
almost  always  exceeded  the  cost 
of  owning  and  operating  the  air 
conditioning  system. 

From  the  nineteen  plants  stud¬ 
ied,  average  costs  for  a  “high 
quality”  factory  air  conditioning 
system  were  computed.  The 
plants,  Mr.  Gray  said,  averaged 
30,000  sq  ft  in  floor  area  occupied 
by  150  workers  on  the  first  shift 
and  50  on  the  second.  The  initial 
investment  per  worker  averaged 
$400  or  $79,000  for  the  space  de- 
sciibed.  The  average  annual  own¬ 
ing  and  oi>erating  cost  for  air 
conditioning  was  $76  per  worker. 
The  cooling  capacity  required  was 
140  tons. 

Plant  owners  and  managers  are 


generally  skeptical  about  air  con¬ 
ditioning  their  production  facil¬ 
ities,  Mr.  Gray  declared,  because 
heat  loads  are  greater  in  factories 
than  most  other  types  of  build¬ 
ings.  However,  he  noted  that 
Carrier  has  prepared  an  invest¬ 
ment  analysis  form  which  the 
owner  can  u.se  to  determine  the 
amount  of  annual  return  he  can 
expect  on  his  investment  in  air 
conditioning.  Furthermore,  it  is 
not  always  necessary  to  air  con¬ 
dition  an  entire  factory.  “Gen¬ 
erally,”  Mr.  Gray  said,  “only  areas 
where  there  is  an  average  of  one 
worker  per  every  150  square  feet 
will  prove  profitable  for  in.stalla- 
tion  of  air  conditioning.”  There 
are  approximately  6  billion  .square 
feet  of  factory  floor  area  in  the 
nation,  of  which  only  6%  is  air 
conditioned.  A  sizeable  portion 
of  this  area  may  not  be  profitable 
to  air  condition,  he  said,  but  the 
rest  repre.sents  a  potential  area 
for  increasing  production. 


THREE  STUDENTS  FROM  PURDUE  University,  Lafayette,  Ind.,  won  awards 
from  the  ASHRAE  Central  Indiana  chapter  at  the  Annual  meeting  of  the 
Society  at  Indianapolis.  Carl  E.  Grinstead,  Kokomo,  received  the  W.  T. 
Miller  award  and  will  have  his  name  engraved  on  the  permanent  plaque. 
Shown  left  to  right  are:  George  R.  Rawlinson,  Crossville,  III.;  Grinstead; 
Prof.  Emeritus  William  T.  Miller;  and  John  P.  Kamman,  Brownstown.  All 
three  students  received  books  in  the  field  of  heating,  refrigeration,  and 

air  conditioning. 


IMPORTANT  CHANGES  PENDING 
IN  FUEL  ON  STANDARDS 


An  imixirtant  change  affecting 
fuel  oil  .standards  and  specifica¬ 
tions  of  No.  2  oil  is  under  serious 
consideration  by  Technical  Com¬ 
mittee  E,  Section  D-2,  American 
Society  for  Testing  Materials,  ac¬ 
cording  to  Richard  C.  Wright, 
Committee  chairman  and  vice- 
president  —  engineering.  Iron 
Fireman  Manufacturing  Com¬ 
pany,  Cleveland,  Ohio. 

The  change  would  alter  mini¬ 
mum  API  gravity  from  26  to  30, 
except  for  certain  Pacific  Coast 
states,  where  the  minimum  would 
be  28. 

For  many  years,  much  research 
has  been  conducted  in  burning 
characteristics  of  light  distillate 
fuels  in  an  effort  to  establi.sh  a 
good  index  of  burning  qualities. 
Factors,  such  as  viscosity,  carbon- 
hydrogen  ratio,  diesel  index  and 
cetane  index  are  indicative  to  a 
certain  extent,  but  API  gravity 
appears  to  be  the  single  index  of 

t' Continued  on  page  12) 
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FUEL  Oi  STANDARDS 

(Continued  from  page  10) 

jrreatest  significance,  Mr.  Wright 
said. 

Have  Two  No.  2's 

The  chairman  stated  further 
that  fuel  oil  uniformity  will  be 
a  necessity  if  the  oil  heat  indus¬ 
try  is  to  realize  the  full  potential 
of  new'  and  greatly  improved  burn¬ 
ing  systems.  It  is  not  practical  to 
readjust  the  burner  setting  for 
each  load  of  oil  and  it  is  not  yet 
possible  to  provide  automatic  com¬ 
pensating  devices,  except  at  pro¬ 
hibitive  costs.  Also,  with  more 
uniform  fuel,  burner  manufactur¬ 
ers  like  Iron  Fireman  could  build 
better,  less  expensive  burners  that 
would  also  be  easier  to  service. 

“Probably  the  most  practical 
solution  for  keeping  up  to  date  in 
light  distillate  fuels  is  to  divide 
No.  2  into  tw'o  grades,  for  ex¬ 
ample,  a  light  grade  at  33  to  37 
A.  P.  I.  and  a  heavy  grade  at  27 
to  31  A.  P.  I.,”  Mr.  Wright  said. 
“Both  would  be  of  equal  quality 
and  price.  The  consumer  could 
have  his  appliance  adjusted  for 
best  performance  with  one  and 
.specify  that  grade.” 

No.  5  Situation  "Sad" 

Another  difficult  area,  Mr. 
Wright  continued,  is  No.  5  oil. 
“The  present  viscosity  range  for 
No.  5  is  much  too  broad  to  make 
the  standard  specification  of  value 
without  some  sort  of  supplemental 
specification.  Hence,  there  are  a 
variety  of  local  trade  customs  by 
such  names  as  ‘Light  No.  5,’ 
‘Heavy  No.  5,’  ‘Cold  No.  5’  .  .  . 
and  so  forth.”  He  observed  that 
too  many  users  of  fuel  oil  unfor¬ 
tunately  don’t  know  they  should 
define  their  needs  more  closely 
than  by  grade  number  alone. 
“Hence  the  reputation  for  smoke 
and  soot  production  in  our  resid¬ 
ual  oil  burning  cities,”  he  added. 

“It  is  a  sad  situation,”  the  Iron 
Fireman  executive  commented, 
“for  such  a  great  industry  to 
stand  by  and  let  something  like 
this  happen.  No.  5  is  a  very  de¬ 
sirable  fuel  when  properly  han¬ 
dled,  but  it  is  being  grossly 
abused.” 


ELECTED  TO  NATIONAL  OFFICE  by  Mechanical  Contractors  Association 
of  America,  Inc.  at  their  72nd  Annual  Convention,  were,  left  to  right: 
Arthur  R.  Nagel  of  the  A.  R.  Nagel  Company  of  Cincinnati,  Ohio,  as 
treasurer;  Leon  L.  Munier  of  Wolff  &  Munier,  Inc.,  New  York  City,  as 
senior  vice-president;  Frank  V.  McBride  of  the  Frank  A.  McBride  Company, 
Paterson,  N.  J.,  as  president.  At  far  left  is  the  immediate  past  president, 
Joseph  S.  Kearney  of  the  Northwestern  Heating  &  Plumbing  Co.,  Chicago, 
III.  This  year's  MCAA  convention  was  held  in  Miami  Beach,  May  9-12. 


Forty-Three  Colleges  Name  Top  Students 
To  Receive  Industrial  Press  Handbook  Award 


For  the  third  year,  The  Indus¬ 
trial  Press,  publishers  of  Air  Con¬ 
ditioning,  Heating  and  Ventilating 
and  technical  books,  has  presented 
an  aw'ard  to  the  outstanding  stu¬ 
dent  in  courses  involving  heating, 
ventilating  and  air  conditioning  in 
a  number  of  colleges  and  univer¬ 
sities  in  the  United  States.  The 
aw’ard  consisted  of  a  Handbook  of 
Air  Conditioning,  Heating  and 
Ventilating  and  a  Certificate. 

The  43  students  who  won  the 
award  this  year  are: 

W.  H.  Patterson,  Agricultural 
and  Mechanical  College  of  Texas; 
Gilmore  A.  Jones,  California  State 
Polytechnic  College ;  Glenn  D. 
Allen,  Clemson  College;  David  B. 
Heinzelman,  Cornell  University; 
Bryan  C.  Miller,  Duke  University; 
Rodney  Dee  Wood,  Georgia  In¬ 
stitute  of  Technology;  Eugene  E. 
Riddick,  Howard  University;  Rol¬ 
and  Voth,  Kansas  State  Univer¬ 
sity;  Charles  E.  Beaver,  Louisiana 
Polytechnic  Institute;  Thomas  J. 
Biesiadny,  Marquette  University; 
John  L.  Cummings,  Massachusetts 
Institute  of  Technology;  John  F. 
Klouda,  The  Michigan  College  of 
Mining  and  Technology;  Bruce  J. 
White,  Montana  State  College; 


Allan  J.  Hender.son,  North  Da¬ 
kota  State  University;  Randall  L. 
Bartell,  Northwestern  University; 
James  Eugene  Palmer,  The  Ohio 
State  University;  Pankaj  Shah, 
Oklahoma  State  University  ; 
Charles  A.  Bullock,  Oregon  State 
College;  Victor  J.  Dervin,  The 
Pennsylvania  State  University ; 
Charles  E.  Dewey  III,  University 
of  Alabama;  Norris  P.  Sterling, 
The  University  of  Arizona;  Phil¬ 
lip  James  Bloom,  University  of 
Colorado;  William  H.  Snyder, 
University  of  Dayton;  Victor 
Melnychenko,  University  of  Dela¬ 
ware;  George  W.  Kelch,  Univer¬ 
sity  of  Florida;  Thomas  J.  Healy, 
University  of  Illinois;  Charles  E. 
Bullock,  University  of  Minnesota; 
Roy  B.  Hedrick,  University  of 
Missouri ;  Leo  A.  Dilling,  Univer¬ 
sity  of  Notre  Dame; 

Thomas  Parker  McCurdy,  The 
University  of  Oklahoma;  George 
R.  Warshel,  University  of  Pitts¬ 
burgh;  Loy  M.  Ballew,  University 
of  Southern  California;  Charles 
W.  Gray,  The  University  of  Ten¬ 
nessee;  Antoine  F.  Smith,  The 
University  of  Texas;  E.  W. 
Weaver,  Jr.,  The  University  of 
(Continued  on  page  116) 
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Check  these  advantages: 

•  ACCURATE  TEMPERATURE  CONTROL.  Modulating 
controls  automatically  maintain  pre-determined  tempera¬ 
ture  of  heat  transfer  oil. 

•  NO  WATER  TREATMENT  NEEDED.  EUminates  cost  of 
treatment  system.  No  corrosion,  scale,  freezing  problems. 

•  POSITIVE  OIL  FLOW.  Rotary  gear  pump  assures  uni¬ 
form  circulation... prevents  hot-spots,  coking,  sludging, 
oil  breakdown. 

•  LOW  INSTALLATION  COST.  Completely  unitized,  skid- 
mounted  with  all  piping  in  place.  Factory  tested  before 
shipment  Compact,  lightweight... install  it  anywhere. 


•  LOW-PRESSURE  VESSELS  AND  FLOW  CIRCUITS. 
Saves  the  cost  of  heavy-duty  piping,  fittings,  valves. 

•  COLD  OIL  SEAL.  Expansion  tank  is  uninsulated  and 
isolated  from  main  flow  of  hot  transfer  oil.  Protects  oU 
against  atmosphere,  sludging,  deterioration. 

•  OPTIMUM  SAFETY.  Non-toxic.  Built  to  ASME  codes. 
Flame  failure,  low  oil  level,  high  temperature  safety  shut¬ 
off  controls  are  standard.  CO2  quenching  ring  optional. 

•  LOW  OPERATING  COST.  Forced-draft  combustion, 
coiled  tube  design  is  highly  efficient.  No  high  pressures, 
does  not  require  licensed  engineer  to  operate. 


here’s  how  one  vapor  Hi'R’Temp,  with  heat  exchangers, 
can  supply  your  needs  for  processing,  heating,  hot  water,  etc. 


For  complete  information,  send  coupon  today. 

Vapor  Heating  Corporation,  Dept.  27-G 
80  East  Jackson  Bouievard,  Chicago  4 

Please  send  me  Bulletin  4023  on  your  HI*R*TEMP 
Liquid  Phase  Heater. 


Heated  oil  from  HI  •  R  •  TEMP  (at  temperatures  to  600*  F.) 
passes  through  heat  exchangers  to  provide  steam  for  proc¬ 
essing;  at  450*  for  steam  for  heating  plant  and  office;  at  200* 
for  hot  water  for  cleaning,  washing,  other  uses.  Provides 
full,  economical  use  of  heat  to  lower  your  operating  costs! 


Company. 


City,  Zone,  State. 
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Sales  Demonstration.  Saco-Lowell 
machinery  is  demonstrated  in  a 
special  sales  room.  The  air  condi¬ 
tioning  system  serving  this  area 
can  be  observed  and  controlled 
from  this  Johnson  graphic  panel 
Manufacturing.  Johnson  Control  reg-  sales  room, 

ulates  both  temperature  and  humidi¬ 
ty,  assures  an  ideal  working  climate 
for  employees-  Humidity  regulation 
also  prolongs  equipment  life,  protects 
precision  machine  parts  output  from 
damaging  condensation  and  rust. 


\ 

\ 

\ 

\ 

\ 


Laboratory.  Fibers  pro¬ 
duced  on  Saco-Lowell 
textile  machinery  are 
tested  under  constant 
temperature  and  hu¬ 
midity  conditions  in  ac¬ 
cordance  with  ASTM 
standards.  At  right  is  a 
Johnson  Recorder- 
Controller  mounted  in 


an  aspirating  cabinet. 


I 

I 
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CONTROLLED 
ENVIRONMENT 
keynotes  plant 
efficiency 


Johnson  system  regulates 
temperatures  and  humidities 

As  the  photographs  illustrate,  controlled  thermal 
conditions  are  an  important  asset  for  production 
and  sales  by  the  Textile  Machinery  Division  of 
Saco-Lowell  Shops,  Easley,  S.  C.  The  modem  air 
conditioned  structure  contains  over  450,000 
square  feet  of  floor  space. 

A  specially  planned  Johnson  Pneumatic  Control 
System  maintains  the  exact  temperatures  and 
humidities  required  for  manufacturing,  testing, 
and  product  demonstrations,  as  well  as  for  the 
year  ’round  comfort  of  the  1700  plant  and  office 
employees. 

Here,  as  in  thousands  of  other  Johnson-equipped 
plants  throughout  the  nation,  a  controlled 
thermal  environment  results  in  greater  produc¬ 
tivity,  uniformly  better  product  quality,  lower 
costs,  and  improved  worker  efficiency. 

Johnson  Pneumatic  Control  Systems  are  applied 
to  all  types  and  makes  of  air  conditioning,  heat¬ 
ing,  and  ventilating  systems,  and  to  a  wide  range 
of  industrial  processes.  Next  time  you  have  a 
problem  of  temperature,  humidity,  or  pressure 
control,  take  advantage  of  the  unmatched  per¬ 
formance  and  lifetime  economy  features  of  a 
Johnson  System.  Johnson  Service  Company, 
Milwaukee  1,  Wis.  110  Direct  Branch  Offices. 

JOHNSONgGONTROL 

PNEUMATIC  jj^l  SYSTEMS 
DESIGN  •  MANUFACTURE  •  INSTALLATION  •  SINCE  1885 


^1  Saco-Lowell  Shops,  Textile  Machinery  Division,  Easley,  S.  C.; 
Lockwood  Greene  Engineers,  Inc.,  engineers  and  architects,  Spar¬ 
tanburg,  S.  C.;  Daniel  Construction  Company,  Inc.,  general  contrac¬ 
tor,  Greenville,  S.  C.;  Buensod-Stacey,  Inc.,  mechanical  contractor 
(original  project),  Charlotte,  N.  C.;  Davis  Mechanical  Contractors, 
mechanical  contractor  (additions),  Greenville,  S.  C. 
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WEBSTER  WALVECTOR 


j 


4^ 


NEW 

NO  EXPOSED  SCREWS 


NO  BUTT  TRIMS 


FASTER,  EASIERi  INSTALLATION 


ONLY  NEW  WEBSTER  WALVECTOR  OFFERS  ADVANCED  FEATURES 
IN  A  COMPLETE  LINE  OF  FIN  TUBE  RADIATION 


Start  with  the  handsome  Walvector  enclosure.  Note 
the  trim  look  where  one  length  of  enclosure  joins  an¬ 
other.  There’s  no  butt  trim  to  install  with  new 
Webster  Walvector — no  unsightly  screws  required  to 
fasten  the  joint.  New  Webster  Walvector  has  interlock 
joint.  Sturdy  interlock  channel  welded  to  the  right  end 
of  each  enclosure  interlocks  with  the  rolled  left  edge 
of  the  next.  Butt  trims  and  metal  screws^ — and  the 
time  and  labor  that  goes  with  them — are  eliminated. 
New  Walvector  enclosures  are  rugged  18  gauge  steel 
with  rolled  edges  at  both  ends — connect  quickly, 
easily,  securely  io  produce  an  unobtrusively  attractive 
joint  structurally  reinforced  by  the  interlock  channel 
itself.  Interlock  Joint  is  standard  on  all  Webster 
Walvector  fin  tube  radiation  . . .  enclosures  and  a  com- 


FASTER,  EASIER  INSTALLATION 


SEAT  ON  TOP  MATE  INTERLOCK 

CHANNEL  JOINTS 


SNAP  INTO  LOCK  AT  BOTTOM 

POSITION 


What’s  inside  the  enclosure?  More  new  design  and 
construction  features  to  speed  and  simplify  installa¬ 
tion  of  the  most  efficient  Tru- Perimeter  radiation  for 
steam  or  hot  water  heating  systems.  Continuous  rolled 
upper  support  channel  on  new  Webster  Walvector, 
for  example,  eliminates  the  need  of  special  gussets  for 
hanging  dampers  or  holding  heating  element  hangers. 

Newly  designed  rod  hangers  fasten  to  the  upper  chan¬ 
nel  with  a  friction-type  clip  which  permits  easy  height 
adjustment  of  the  heating  element.  The  brace  assem¬ 
bly  requires  fastening  to  the  channel  at  only  one  point 


.  .  .  fastens  to  the  lower  edge  of  the  enclosure  with  a 
sure  cam-lock-action.  Installation  of  all  Walvector 
components  can  be  readily  handled  by  one  man.  Non- 
ferrous  copper  tube  and  aluminum  fin  heating  element 
is  used  in  new  Webster  Walvector.  It  is  light  in  weight 
and  easy  to  handle,  basic  to  Webster  Tru-Perimeter 
Heating. 

NEW — inside  and  out!  Yet  hidden  features  remain 
unchanged  in  Webster  Walvector.  The  quality  of 
manufacture  and  long-service  life  inherent  in  Webster 
products  for  the  past  75  years  continues  to  be  your 
further  assurance  of  reliable,  effective  comfort  heat¬ 
ing  wherever  you  install  new  Webster  Walvector.  A 
Warren  Webster  representative  will  welcome  the 
opportunity  to  discuss  the  advantages  of  Webster 
Walvector  for  your  application. 


plete  line  of  trim  pieces.  End  caps,  inside  and  outside 
corner  pieces,  access  door  sections,  column  enclosures 
— all  are  designed  with  rolled  edges  and  interlock 
joint  to  assure  clean-line  installation  for  every  lay¬ 
out  requirement. 


NEW:  Special  packaging  saves  installation 
time  .  .  .  prevents  marring  of  enclosures. 

All  “roughing-in”  material  shipped  in  ad¬ 
vance.  Enclosures  shipped  as  required. 


ms0 


SLOPE  TOP  ENCLOSURE 


FLAT  TOP  ENCLOSURE 


iiHiir 


CUSTOM  WALVECTOR 


WARREN  WEBSTER  &  COMPANY,  INC. 

CAMDEN  5,  NEW  JERSEY 
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Compare!  In  centralized  control  panels,  Honeywell 

YOU  GET  A  CUSTOM  JOB 


Three  new  standardized  panel  lines 
manufactured  entirely  by  Honeywell 
assure  uniformity,  quality, 
fast  delivery,  minimum  cost 


Now  you  can  have  a  centralized  control  panel  built  to  your  exact 
specifications,  and  not  wait  months  for  delivery.  Honeywell’s  new 
standardized  units  can  be  combined  any  way  you  like  to  give  you  a 
truly  custom  job.  And  because  sizes  and  construction  techniques  have 
been  standardized,  you  get  the  same  high  quality  and  uniformity  every 
time,  with  fast  delivery  and  at  a  minimum  cost.  You’ll  also  find  them 
much  easier  to  specify ! 

Most  important,  all  Honeywell  panels  are  manufaaured  entirely  by 
Honeywell  in  a  complete,  experienced  panel  factory.  Nothing  is  jobbed 
out— no  delays  because  of  dependence  on  outside  sources.  You’re 
assured  of  famous  Honeywell  quality  control  every  step  of  the  way 
— design,  engineering,  steel  work,  painting,  engraving,  assembly, 
wiring  and,  of  course,  all  controls.  Only  Honeywell  backs  its  control 
panels  with  such  all-the-way  produaion  and  service!  For  details,  call 
your  nearby  Honeywell  office.  Or  write  Honeywell,  Dept.  HV-7-140, 
Minneapolis  8,  Minnesota. 


Honsyweti 

Selectographic  OataCenter* 


A  whole  new  concept  in  system-by- 
system  operation.  Builds  together 
block  by  block.  The  console  enables 
one  man  to  supervise  an  entire  air 
conditioning  system  in  a  building  or 
group  of  buildings  from  a  single  set 
of  compact  controls.  Built  around 
the  console,  in  2'x4'  or  2')f2'  modules, 
can  be  permanent  system  diagrams 
with  pilot  lights,  alarm  signals,  in¬ 
struments  and  switches;  system  an¬ 
alyzers;  alarms;  and  controls  for 
other  phases  of  the  buildings'  me¬ 
chanical  operation.  The  console 
itself  is  48*’  wide  x  52*  high. 


Fit  units  together 

in  any  combination! 


Specify  whatever 
controls  you  need  I 


Honeywell 
Supervisory  DataCenter' 


Standardized  panels,  with  system  dia¬ 
grams  permanently  engraved  and  color- 
coded  under  durable  Plexiglas.  Highly 
suited  to  buildings  with  relatively  few 
fan  systems,  or  where  numerous  systems 
with  identical  layouts  permit  use  of  one 
diagram  for  all,  with  an  accompanying 
panel  of  pushbuttons  and  adjustment 
knobs.  Offers  the  same  optional  features 
as  the  Seleaographic.  Outside  dimen¬ 
sions  of  the  module  at  left  are  36*  wide 
X  84*  high. 


Modular  design  gives 

building  block  flexibllityi 


18 


JULY,  1961,  AIR  CONDITIONING,  HEATING  AND  VENTILATING 


engineering  makes  the  difference 


FROM  STANDARD  UNITS! 


1^1  Honeywell  Fan  Room  Panels 

Pre-planned  for  step-by-step  installation.  When  time 
comes  for  roughing-in,  Honeywell  ships  just  the  ring 
frame.  Knockouts  in  the  rings  permit  easy  wiring  con¬ 
nections  between  the  units,  using  factory- wired  plugs. 
When  needed  on  the  job,  the  controls  are  shipped  fac¬ 
tory-mounted  on  a  subpanel  that  forms  the  back  of  the 
cabinet  and,  when  suitable,  on  the  door.  Panels  are  light, 
immediately  available,  easy-to-mount,  and  safe  from 
damage.  Ring  frame  is  24"  wide  x  32"  high. 


New  two-part  shipmenti 


Honeywell 


HONEYWELL  INTERNATIONAL  Sales  and  service 
offices  in  all  principal  cities  of  the  world.  Manufac¬ 
turing  in  the  United  States,  United  Kingdom, 
Canada,  Netheriands,  Germany,  France,  Japan. 


'Trademark 
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Heavy  bronze  heat  ex¬ 
changer  heads,  bolted 
to  boiler  frame,  can 
be  easily  removed  to 
clean  or  replace. 

With  the  larger  units 
two  separate  heat  ex¬ 
changers  are  used. 
These  are  connected 
with  brass  headers. 

16  Gauge  rust  resistant, 
high  tensile  strength 
alloy  steel  jacket. 

All  controls,  gauges  and 
tappings  at  boiler  front 
for  ease  in  servicing. 


Heavy  gauge  copper 
indirect  heat  exchanger 
tubes  to  transfer  heat 
from  boiler  water  to 
process  water. 

Interior  of  boiler  easily 
accessible. 

Thick  Fiberglass  insula¬ 
tion,  an  integral  part 
of  the  heater  jacket. 

Bryan  1"  O.D.  copper 
tubes,  acting  as  primary 
heat  exchanger  be¬ 
tween  combustion  heat 
and  boiler  water. 

Heavy  steel  plate  boiler 
frame,  built  and  stamp¬ 
ed  in  accordance  with 
ASME  Boiler  Code. 

Oil  burner  combustion 
chamber  or  gas  burner 
assembly  completely  ex¬ 
posed  by  removing 
jacket  side. 


deliver 

iiol 

140°t 

180°) 

water 


with  one  Bryan 
water  lieater 


Indirect 

system 


Where  more  than  one  water  temperature  is  re¬ 
quired,  a  single  Bryan  Indirect  Water  heater  does 
the  job,  saving  space,  economizing  on  fuel  and 
greatly  reducing  service.  Gas  or  oil  fired  Bryan 
Boilers  in  sizes  from  125,000  BTU  to  2,250,000 
BTU  meet  multiple  water  heating  requirements  for 
restaurants,  laundries,  soda  fountains,  hospitals, 
institutions,  apartments,  schools,  industry,  motels, 
packing  plants,  and  swimming  pools. 


Complete  specifications  in  Form  630 
Write  for  your  FREE  copy. 

Bryan  Copper  Tube  Boilers  are  designed  and  built  to  the  require¬ 
ments  of  the  A.S.M.E.  Code.  Gas-fired  models  A.G.A.  approved. 


BBYAN  STEAM  CORPORATION  •  Peru,  Indiana 
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volume  control 


All  it  takes  is  a  turn  of  this  knurled  nut  to  adjust  a  Buensod  Dual  Duct 
air  mixing  unit  for  the  exact  air  volume  desired.  (The  smaller  nut  locks 
the  adjustment.)  And  constant  volume  is  maintained  ±5%  regardless 
of  static  pressure  variance.  There’s  never  a  problem  of  system  balanc¬ 
ing,  no  sudden  blasts  or  cut-down  due  to  operation  of  other  zones  in 
the  system. 

Dual  Duct  high  velocity  air  conditioning  fits  new  structures  or  renova¬ 
tions  with  equal  ease.  Consider  this  advanced,  year-’round  system  for 
inclusion  in  your  next  project. 


This  tent-like  apparatus  is  the  heart  of 
Buensod’s  Automatic  Volume  Control. 


BUENSOD-STACEY  CORP.  •  MANUFACTURED  PRODUCTS  DIVISION 


45  West  18th  Street  •  New  York  11,  N.  Y.  •  Subsidiary  of  Aeronca  Manufacturing  Corporation 


PRODUCT 

SERIES 

TYPE 

NOMINAL  TONS 

WRITE  FOR 

BULLETIN 

COOLING  TOWERS 

EC 

Standard  •  Propeller  fan  •  Belt  drive 

5  to  150 

EC-500 

with  an  exclusive  20-Year 
Guarantee  on  the  wetted  deck 

ECK 

Take-Apart  •  Propeller  fan  •  Belt  drive 

5  to  100 

EC-500 

material  against  failure  due  to 
fungus  attack  or  rotting. 

ECO 

Residential  •  Propeller  fan  •  Direct  drive 

2  to  IVi 

EC-500 

ECKB 

Standard  or  Take-Apart  •  Centrifugal  fan  •  Belt  drive  • 
Horizontal  or  Vertical  discharge 

5  to  30 

ECKB-601 

WATER-COOLED  CONDENSERS 

EL 

Standard  for  small  commercial  refrigeration 

V)  to  3 

Mechanically  cleanable,  con- 

WR 

Multi-Section  for  larger  commercial  refrigeration 

2  to  V/i 

densers  are  of  double-tube,  true 
counterflow  design  for  extra 

R 

Close-coupled  for  packaged  air  conditioning 

\Vj  to  10 

WC-300 

liquid  subcooling. 

T 

Heavy  duty  for  poor  water  conditions 

'/}  to  25 

SW 

Sea  water  and  corrosive  water  usage 

Vj  to  25 

AIR-COOLED  CONDENSERS 

AC 

Propeller  fan  •  Horizontal  discharge  •  Belt  drive 

3  to  100 

Wide  fin  spacing  won't  clog 
quickly.  Casings  are  rugged; 

ACV 

Propeller  fan  •  Vertical  discharge  •  Belt  drive 

5  to  100 

won’t  rattle  or  loosen.  Use 
with  a  Limitrol  valve  for  year- 

BC 

Centrifugal  fan  •  Belt  drive 

10  to  30 

AL/-1UZ 

round  operation.  Multiple  cir¬ 
cuiting  at  no  extra  cost. 

ACR 

1  Residential  model  •  Centrifugal  fan  •  Cabinet  has  space 
for  compressor  and  controls 

2  to  ZVj 

FINNED  COILS 

DE 

Direct  expansion  coils  for  Refrigerants  12,  22  and  500 

DE-200 

Turbu-Flo®  fins  for  better  air 

CWC 

Chilled  water  coils 

standard  is  7  fins  per 
inch.  Available  in  6.  8, 

CWC-202 

wash.  Aluminum  fins,  copper 
tubing.  (Copper  fins  to  order.) 

HWC 

Hot  water  coils 

1 

Finned  heights  of  12 
to  36  inches.  Finned 

HWC-201 

Heavy-gauge  galvanized  steel 
casings  (or  aluminum).  Clean- 

S 

Standard  steam  coils 

lengths  of  18  to  120 
inches.  1  to  8  rows  deep. 
Other  sizes  to  order. 

able  tube  water  coils  to  order. 

NFS 

Non-freeze  steam  coils  •  Steam  distributing  tube  type 

22 
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,  PPG  Fiber  Glass  Pipe  Insulation  is  quickly  installed,  provides  top  thermal  insulation  at  Fontainbleau  Towers 
addition  in  Miami  Beach.  100,000  ft  of  this  insulation  was  used,  as  well  as  PPG  Duct  Liner  and  Duct  Insulation. 


"We  chose  PPG  Fiber  Glass  Insulation  Materials 
because  they  are  easier  to  handle 
than  any  other  insulation  products" 

. . .  says  Mr.  Joseph  Crabtree,  President,  Crabtree  Insulation  Company,  Miami,  Florida 


Crabtree  Insulation  Company  had  the  contract  to  install 
all  pipe  and  ductwork  insulation  in  the  new  405-room 
addition  to  Fontainbleau  Towers,  Miami  Beach.  Choice 
of  materials  was  given  to  the  company. 

Mr.  Crabtree  asked  his  superintendent  what  materials 
he  felt  should  be  used,  and  was  advised  that  the  men 
preferred  PPG  Fiber  Glass  Insulation  Products  because 
they  were  easier  to  handle. 

As  a  result,  Crabtree  Insulation  Company  used 
100,000  ft  of  PPG  Pipe  Insulation,  25,000  ft  of  PPG 
Neoprene-coated  Duct  Liner,  and  25,000  ft  of  PPG  Duct 
Insulation  in  the  new  Fontainbleau  Towers  addition. 

Mr.  Crabtree  reports  the  insulation  job  went  faster 
and  with  fewer  problems  than  if  other  materials  had 


been  used.  On  the  basis  of  this  job  and  other  jobs  where 
he  had  used  PPG  materials,  he  would  recommend  PPG 
with  no  hesitation  to  other  contractors. 

WANT  TOP  RESULTS?  TRY  PPG! 

PPG  has  a  wide  range  of  fiber  glass  thermal  and  acous¬ 
tical  insulation  products  that  speed  installation,  provide 
excellent  insulating  properties,  give  long  service  life  with 
little  or  no  maintenance.  If  you  haven’t  tried  them,  get 
full  information  by  contacting  your  nearest  PPG  Fiber 
Glass  Sales  Office,  or  by  writing  Pittsburgh  Plate  Glass 
Company,  Fiber  Glass  Division,  One  Gateway  Center,  Pitts¬ 
burgh  22,  Pennsylvania. 


GLASS) 


PITTSBURGH  PLATE  GLASS  COMPANY 


Sales  Offices:  Atlanta,  Boston,  Buffalo,  Charlotte,  Chicago,  Cincinnati,  Cleveland,  Dallas,  Denver, 
Detroit.  Houston,  Kansas  City,  Louisville,  Los  Angeles,  Miami,  Milwaukee,  Minneapolis, 
New  Orleans,  New  York,  Philadelphia,  Pittsburgh,  San  Francisco,  SL  Louis  and  Seattle. 
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Bethcon  Galvanized  Steel  Sheets 

have  idea!  ductility  and  stiffness  for  ductwork 


Make  your  own  test.  Get  a  piece  of  Bethcon  and 
flex  it  back  and  forth  a  few  times.  Notice  the  snap 
and  life?  That  means  easy  forming,  and  a  strong 
and  rigid  end  product. 

Special  Annealing  Does  It 

There’s  a  sound  metallurgical  reason  for  Bethcon’s 
"extra  something.”  A  special  annealing  cycle  in 
Bethlehem’s  continuous  galvanizing  lines  gives 
Bethcon  its  very  desirable  characteristics.  And  the 
zinc  is  deposited  on  the  sheet  so  tightly  that  even 

for  Strength 
. . .  Economy 
.  . .  Versatility 


the  toughest  forming  and  bending  will  not  crack 
the  coating. 

Send  for  Sample  Sheets 

You  can  specify  Bethcon  in  a  wide  variety  of 
gages  and  widths,  coiled  or  in  cut  lengths.  The  base 
metal  can  be  either  plain  open-hearth  steel  or 
copper-bearing  (Beth-Cu-Loy).  A  Bethlehem  repre¬ 
sentative  will  be  glad  to  supply  samples  and 
detailed  information.  Or  write  us  at  Bethlehem,  Pa. 

BETHLEHEM  STEEL  COMPANY,  BETHLEHEM.  PA. 

Export  Sahi:  Bethlehem  Steel  Export  Corporation 


BETHLEHEM  STEEL 


prove  it>tf^ourself! 


1510-B 


...THAT  THE  SERIES 


CENTRIFUGAL  PUMP  OFFERS  MORE 


1510-B  FEATURES 


Vertical  split  case  design — solid- 
type  volute  can  be  left  in  pipe  line 
when  servicing  pump. 


Removable  bearing  frame  assem¬ 
bly — can  be  lifted  out  without  dis¬ 
turbing  piping  or  motor  leads. 


Interchangeable  bearing  frame 
assembly — one  unit  fits  a  wide 
range  of  pump  sizes. 


Positive  oil  lubrication  with  visual 
check. 


Anti-friction  roller  bearings. 


mi  Mechanically  balanced  impeller. 
Balancing  chamber  and  pressure 
relief  holes  in  impeller  reduce 
thrust  to  a  minimum  —  lengthen 
pump  life. 

im  Leak-proof  "Remite”  seal.  Carbon 
seal  ring  faces  on  harder-than- 
glass  Remite  floating  seat.  Assures 
long,  trouble-free  life. 

im  Special  alloy  steel  shafts,  super- 
finished,  oversized. 


Performance  guaranteed  — 100% 
pre-tested  at  the  factory  for  con¬ 
ditions  of  head  and  capacity  spe¬ 
cified. 


Choice  of  all-iron,  bronze-fitted,  or 
all  bronze. 


■  Capacities  to  2000  GPM,  heads 
to  420  ft. 


Why  not  gel  your  full  dollar’s 
worth  of  pump  value... send  to¬ 
day  for  selection  data  on  the  B*G 
1510-B  Centrifugal  Pumps. 


Check  any  centrifugal  pump  of  comparable  capacities 
against  B&G  1510-B  Pump  features! 

B&G  Series  1510-B  Centrifugal  Pumps  are  distinguished  by  all  the 
features  listed  at  left.  To  compare  any  other  pump  with  the  1510-B, 
place  check  marks  in  the  red  boxes  beside  the  features  also  offered 
by  the  competitive  pump. 

We’ll  wager  you’ll  wind  up  with  quite  a  number  of  unchecked  boxes! 

The  balanced  design  of  this  vertical  split  case  pump  is  definite  assur¬ 
ance  of  smoother,  more  efficient  performance  and  longer  life.  Its 
design  enables  the  bearings  to  withstand  loads  far  in  excess  of  those 
produced  by  any  pump  and  motor  combination  in  the  1510-B  series 
...  an  added  feature  of  dependability. 


y 


NOW  AVAILABLE  IN  SIZE  UNITS 
UP  TO  75  H.P. 

2000  GPM,  170  feet,  1750  RPM, 

3  " — 4" — 6" — 8"  discharge  connections 


01 


&  U  O  S  S  E 

M  P  A  N  Y 


Dept.  GS-4,  Morton  Grove,  Illinois 

Canadian  Licensee:  S.  A.  Armstrong,  Ltd.,  I400  O'Connor  Drive,  Toronto  16,  Ontario 
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IMPORTANT 


to  people  who 
hear  voices 


•voices  that  in¬ 
trude  or  disrupt 
and  noises  that 
project  when  they 
should  be  hushed 


In  sizes  for  all  applications: 


The  new  Aircoustat  Model  W  Return  Air -Vent  Silencers 
stop  the  transmission  of  noise  without  blocking  air  flow 

Aircoustat  Return  Air-Vent  Silencers  eliminate 
the  distracting  sound  of  voices  that  spill  from 
one  area  to  another.  Their  slim  design  gives 
you  a  choice  of  installation.  You  can  install 
them  within  a  wall  or  ceiling  or  hang  them  on 
doors  or  walls.  Let  Koppers  long  experience 
in  sound  control  help  you.  Write  today  for 
information  to:  Koppers  Company,  Inc.,  Model  w  W-6  T  42'  48' 

2907  Scott  Street,  Baltimore  3,  Maryland.  v^*“srie^er  _ - 


Model 

Thickness 

Width 

Length 

W-1 

30' 

48' 

W-2 

3M' 

42' 

48' 

W-3 

5' 

A 

O 

CO 

00 

e 

W-4 

5' 

42' 

48' 

W.5 

7' 

30' 

48' 

W-6 

7' 

42' 

00 

fT\  SOUND  CONTROL 

METAL  PRODUCTS  DIVISION 

Engineered  Products  Sold  with  Service 
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ANNOUNCEMENT 


^^ny,  size 
aiav  style 
anyNi^terial 

for  walerr^lMin, 
dire>bt  expand 
or  ispecial  fluids 


eoiL 


WATER  COOLING  COIL 


DIRECT  EXPANSION  COIL 


SELECT  McQUAY  STANDARD  COILS  FROM  ANY 
COMBINATION  OF  THE  FOLLOWING: 


ALSO  AVAILABLE  IN  SPECIAL  CIRCUITS,  FIN 
SPACINGS,  SIZES  AND  MATERIALS 


lean  s 


THE  NATION'S  LARGEST 
COIL  MANUFACTURER 


Single  Serpentine  .  . 
Half  Serpentine  .  .  . 
Double  Serpentine.  . 


. One  to  14  fins  per  inch 

. From  6*  through  36’  high  face 

.  From  6’  through  144"  nominal  tube  length 


AIR  CONOITIONINO  •  HEATING  •  REFRIGERATION 


The  new  McQuay  Type  “5”  coil  design 
offers  you  a  new  high  in  fin  efficiency  by 
attaining  the  highest  heat  transfer  rate 
possible  without  excessive  air  friction.  The 
combination  of  equilaterally  staggered  tubes  and 
modified  rippled  fins  produces  a  maximum 
of  air  turbulence  to  interrupt  the  insulating 
boundary  layer  film  and  still  retain  the  intimate 
and  prolonged  contact  between  air  and 
the  heat  exchanger  surface. 


Each  Type  “5”  coil  features  practically  an 
unlimited  flexibility  in  selection  of  coils  to 
more  accurately  meet  load  requirements. 
Standard  coils  are  furnished  with  copper  headers 
and  flow-controlled  circuiting  to  assure 
the  turbulent  fluid  flow  necessary  without 
using  restrictive  internal  devices. 


For  any  coil  requirement,  look  to  McQuay. 
Call  your  local  McQuay  representative  or 
write  to  McQuay  Inc.,  1619  Broadway  N.  E., 
Minneapolis  13,  Minnesota. 
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TYPE  MV  MOTOR  ACTUATED  VALVE  for 

controlling  steam,  water,  air,  gas,  oil  and  other 
fluids  and  vapors.  The  line  includes  two-way  .  .  . 

single  or  double  seat _ three-way,  pilot  balanced, 

and  other  commonly  used  types. 


TYPE  TB  TEMPERATURE  CONTROL 

with  adjustable  throttling  range  for  accurate 
control  of  air  and  liquid  temperatures  in  heat¬ 
ing,  air  conditioning,  industrial  process  and 
ventilating  applications. 
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CONTROLS 

...new  and  modern,  dust  tight  and  splash  proof... for  positioning  air  dampers, 
control  valves,  programming  devices,  burner  fuel  valves,  and  similar  equipment 
in  heating,  air  conditioning,  and  industrial  applications. 


TYPE  MA  MOTOR  ACTUATOR  for  use 

with  various  types  of  electrical  control  devices 
such  as  a  simple  push-button  station,  a  slide 
wire  type  temperature  or  pressure  control  and 
more  complex  electronic  controls.  Available 
with  various  operating  speeds  and  output 
torques.  Other  features  include  plug-in  relay, 
position  indicator  and  models  with  built-in 
auxiliary  switch. 


m 


TYPE  PB  PRESSURE  CONTROL  with  ad¬ 
justable  throttling  range  assures  accurate 
control  of  steam  and  gas  pressures  in  heating, 
air  conditioning,  and  industrial  process  ap¬ 
plications.  Normally  used  to  position  motor 
actuator  for  controlling  air  dampers,  valves, 
and  similar  devices. 


Learn  more  about  these  modern  proportional  controls  .  .  .  write  to  Penn  factory. 


PEnn  conTROLs,  me  ■  Goshen,  Indiana 

EXPORT  DIVISION:  27  E.  38th  ST..  NEW  YORK,  N.Y. 

AUTOMATIC  CONTROLS  FOR  HEATING,  REFRIGERATION.  AIR  CONDITIONING,  APPLIANCES.  PUMPS,  AIR  COMPRESSORS,  ENGINES 
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SLOAN— the  basis  of  comparison  by  which  all  other  flush  valves  are  judged 


In  October,  1906,  when  the  first  Sloan  Flush 
Valve  was  made,  other  flush  valves  were  already 
on  the  market.  Through  the  years,  each  has  had 
equal  opportunity  to  grow — to  become  the  flush 
valve  of  popular  acceptance.  But  today,  as  al¬ 
ways,  the  vast  majority  of  the  Nation’s  fine  build¬ 
ings  are  Sloan  equipped — conclusive  proof  that 
Sloan  stands  alone  as  the  leader. 

Sloan’s  leadership  is  not  accidental — it  has 
been  won  on  merit  and  maintained  through  con¬ 


stant  effort  to  make  our  flush  valves  even  better. 
Better  in  design,  better  in  materials,  better  in 
workmanship. 

Because  the  Sloan  ROYAL  is  acknowledged  as 
the  world’s  most  successful  flush  valve,  attempts 
have  been  made  to  imitate  some  of  its  most 
important  features.  Why  gamble  with  substitutes 
when  you  can  plan  for  the  life  of  the  building 
with  confidence?  Specify  performance -proven, 
time -tested  Sloan  Flush  Valves. 


SLOAN 


FLUSH  VALVES 


SLOAN  VALVE  COMPANY  *4300  WEST  LAKE  STREET  •  CHICAGO  24,  ILLINOIS 


the  Years 

Sloan  Stands  Alone  as  the  Leader 
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1.  EXCLUSIVE  TRI'ALLOY  HEAT 
EXCHANGER.  Extra  long  life... 
exceptional  resistance  to  high  tem¬ 
peratures,  corrosion,  condensation... 
quick  heat  transfer. 

2.  LOW  VOLTAGE  CONTROLS 

Cost  less  to  install  than  line  voltage 
type  .  .  .  sensitive  response  gives 
better  temperature  control. 

3.  AUTOMATIC  FAN  SWITCH 

Delays  starting  fan  until  unit  has 
warmed  up-no  cold  blasts.  Keeps  fan 
running  after  gas  shuts  off  until  all 
usable  heat  is  exhausted. 

FLUS-Bryant’s  unique  fan-motor 
assembly.  Rotating  end  bell  motor 
centers  load  between  bearings  reduc¬ 
ing  bearing  wear  75%. 

Extremely  quiet  operation. 
Exceptional  service  record-less  than 
Vi  of  1%  returns. 

A.G.A.  approved  for  all  gases;  10  sizes, 
50,000  to  300,000  Btu.— Immediate 
delivery  from  full  local  stocks  car¬ 
ried  by  Bryant  factory  branches  and 
distributors. 

BRYANT  MANUFACTURING  CO. 
Indianapolis,  Indiana 


Unit  Heaters 


brijant 


MARSH  PACKLESS  RADIATOR  VALVES 


ANGIE 

PATTERN 


GLOBE 

PATTERN 


LOCK  AND 
SHIELD 


WHEEL 

HANDLE 


GRADUATED 


I 

I 

I 


CORNER  PATTERN 
(Sectional  Below) 


MARSH  THERMOSTATIC  RADIATOR  TRAPS 


RIGHT  HAND 
CORNER  PATTERN 


VERTICAL 

PAHERN 


LEFT  HAND 
CORNER  PATTERN 


STRAIGHTWAY 

PATTERN 


CUT  OPEN 
VALVE 


ANGLE 

PATTERN 


F&T  TRAPS 


No.  12,  REPRESENTATIVE 
OF  WIDE  LINE 


VENTS 


You  probably  have  made  certain  Marsh  products  your  standbys 
without  realizing  there  are  a  lot  more  of  them 
just  as  superlative  as  the  ones  you  like  so  well. 

Make  the  acquaintance  of  some  of  them  here,  but, 
better  still— Asfc  iOT  this  Mofsft  Cofo/og!  M 


No.  5  VENT, 
ONE  OF  MANY 


MARSH  INSTRUMENT  COMPANY 

DepI  U,  Skokie,  Illinois 
Division  of  Colorado  Oil  and  Gas  Corporation 
Marsh  Instrument  &  Valve  Co.  (Canada)  Ltd.,  8407  103rd  St. 
Edmonton,  Alberta,  Canada. 

Houston  Branch  Plant,  1121  Rothwell  St.,  Sect.  15,  Houston,  Texas. 
Eastern  Seaboard  Warehouse:  Marsh  Instrument  Company, 
1209  Anderson  Ave.,  Fort  Lee,  N.J. 


BUCKET  TRAPS 


No.  5(X)  INVERTED 
BUCKET  TRAP 


GAUGES  AND  THERMOMETERS 


PIPING 

THERMOMETER 
Four  Ranges 
(Also  remote  reading) 


DUCT 

THERMOMETER 
Three  Ranges 
(Also  remote  reading) 


THERALT|.MEnR 
(Square  and  Round) 


HOT  WATER  BOILER 
THERMOMETER 


JULY.  1961,  AIR  CONDITIONING,  HEATING  AND  VENTILATING 


This  group  of  buildings  houses  the  Weil-McLain  Research  and  Engineering  Laboratory, 
Technical  Services  Department  and  School  of  Better  Heating 


Type  J  Gas  Boiler 


WHERE  AGELESS  CAST  IRON 
IS  KEPT  COMPLETELY  MODERN 

in  a  wide  range  of  gas  and  oil  boilers  for 
commercial  and  industrial  application 

Weil-McLain  makes  a  complete  line  of  cast  iron  sectional  boilers 
for  all  fuels.  While  the  Company  believes  that  its  products 
today  represent  top  engineering,  it  also  realizes  that  designs 
and  materials  considered  as  sound  today  will  not  necessarily  be 
adequate  tomorrow. 

The  Weil-McLain  Research  and  Engineering  Laboratory  is 
evidence  of  the  Company’s  belief  that  only  through  constant 
study  and  flexibility  of  thinking  can  it  continue  to  hold  its 
position  as  a  manufacturer  of  highest  quality  boilers  and  radi¬ 
ation.  Here  research  and  experiment  are  translated  into  better 
product... so  that  Weil-McLain  equipment  can  always  be 
installed  with  complete  confidence. 

Practical  field  help  is  also  provided.  Questions  relating  to 
proper  system  design,  product  selection,  installation  and  serv¬ 
icing  of  Weil-McLain  heating  equipment  are  handled  promptly 
by  the  Technical  Services  Department.  In  the  Weil-McLain 
School  of  Better  Heating,  classes  in  the  design  and  installation 
of  modern  hydronic  heating  systems  are  regularly  conducted 
for  contractors  and  wholesalers. 

Send  for  condensed  catalog  of  Weil-McLain 
Commercial  and  Industrial  Boilers 


WEIL-McLAIN  COMPANY 

Incorporated 

MICHIGAN  CITY,  INDIANA 


Address  literature  requests  to  Dept.  BB-71 


AIR  CONDITIONING,  HEATING  AND  VENTILATING,  JULY,  1961 


33 


NEW  FROM  BARBER-COLMAN 


styled  for 
today’s  interiors 
.  .  .  engineered  for 
environmental 
control 

CLA  two-siot  Co''t'^ol-Li'^e  diffuser  with  volume 
.control  and  two-way  opposite  pattern  control 


CLA  three-slot  Control-Lr  e  diffuser  with  volume 
control  and  one-way  atr  pattern  control 


.  .  .  independent 
control  of  air 
volume  and  pattern 
Insures  comfort 


You  get  everything  the  name 
implies  in  a  Barber-Colman 
Control-Line  extruded  aluminum 
air  diffuser  —  linear  design 
distinction  with  built-in  control  of 
both  air  volume  and  pattern. 

These  diffusers  are  light  in  weight, 
easy  to  handle,  and  simple  to  install 
in  ceiling,  sidewall,  or  soffit. 

They  are  assembled  in 
continuous  lengths  by  mechanical 
interlocking,  using  a  key-and-slot 
arrangement.  This  assures 
continuity  and  alignment. 

Available  with  one,  two,  three,  or 
more  linear  openings,  with  built-in 
volume  controls.  Completely 
flexible  CLA  models  incorporate 
air  pattern  adjustment  —  from 
horizontal  to  vertical  throw.  Can 
be  furnished  for  two-way  opposite 
or  one-way  air  delivery  as  required. 

The  CLF  models  provide  fixed  air 
pattern  delivery  and  are  available 
in  various  shapes  and  styles  to 
meet  all  architectural  requirements. 
They  may  be  used  for  any 
supply  or  return  air  application. 

For  complete  information  on  the 
most  advanced  and  complete 
line  of  linear  extruded  aluminum 
diffusers  available,  write  for 
Control-Line  Bulletin  F-10431, 
Barber-Colman  Company, 

1300  Rock  Street,  Rockford,  III. 


Barber-Colman 

where  originality  works  lor  you 


LOOKS 

SMART! 


COMPLETELY 
RECESSED 
INTO  THE 


WORKS 

BEST! 

• 

SAFEST 


MODERN 

SHOWERING! 


Lawler  EXCLUSIVES  Make  It  That  Way! 
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•  COMPLETELY  RECESSED  INTO  THE  WALL 

Protects  from  bodily  injury  in  cases  of  shower  falls. 
Stays  sparkling  bright,  hygienically  clean  because 
dirt  and  grime  just  can't  collect. 

•  STAINLESS  STEEL  FACE  PLATE  PREVENTS  CORRODING, 
FLAKING  OR  PITTING 


•  EXTERNAL  TAMPER-PROOF  TEMPERATURE  ADJUSTMENT 

•  ALL  INTERNAL  PARTS  NON-CORRODING 


•  ALL  INTERNAL  SLIDING  AND  MOVING  PARTS  OF  WEAR- 
RESISTANT  STAINLESS  STEEL 


•  COMPLETELY  SCALD  AND  CHILL  PROOF  .  .  .  SHOULD 
EITHER  SUPPLY  FAIL,  VALVE  INSTANTLY  SHUTS  OFF 


An  All  Ambient 


'  PIONEERS  AND  LEADERS  IN 
<  AIR  CONDITIONING  COMFORT  ' 

"tuck*  ai  re 

FURNACE  COMPANY 

2045  EVANS  AVENUE 
SAN  FRANCISCO  24,  CALIFORNIA 
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You^ll  Use  This  HANDBOOK  Dozens  of  Times  a  Day 
to  Find  Information  on  All  These  Subjects 


1 ,094  Pages  of  Data 
51 8  Tables 
598  Charts,  Maps 
and  Illustrations 
73/4"  X  103/4'  Page  Size 

’15” 
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Problem:  Lack  of  pep  —  and  people  —  due  to  bad  air 


This  plant  needs  make-up  air!  If 
production  is  off  because  your 
workers  lack  pep  or  become  sick 
from  bad  air,  check  your  exhaust 
system!  Its  fans  may  be  removing 
air  faster  than  you  replace  it. 
This  causes  a  vacuum  that  can  put 
your  plant  ventilation  dangerously 
out  of  balance.  Your  plant  needs 
medte-up  air. .  .a  supply  of  new  air 
to  replace  exhausted  air. 

Without  make-up  air,  the  vacuum 
can  cause  down  drafts  in  combustion 
flues  and  exhaust  hoods,  exposing 
workers  to  carbon  monoxide  and 
other  dangerous  fumes.  Vitality 


sags.  Absenteeism  rises.  Produc¬ 
tion  drops. 

Solution:  install  a  make-up  air 
system  --  fans  to  bring  in  fresh 
outside  air,  and  heaters  to  temper 
it.  You  cancel  out  the  vacuum, 
ease  the  load  on  exhaust  ferns  and 
the  regular  heating  system.  No 
ventilation  plem  is  complete  with¬ 
out  make-up  air. 

For  technical  help  on  make-up 
air,  see  your  Consulting  Engineer. 
Or  call  in  Sturtevant  application 
engineers.  They're  experts  in  han¬ 
dling  air. .  .whether  you  want  to 
move  it ,  heat ,  cool  or  clean  it  .  j-tOTie 


WESTINGHOUSE  ELECTRIC  CORPORATION 
Sturtevant  Division,  Dept.  GV10 
Hyde  Park  36,  Mass. 

Send  me  your  make-up  air  booklet. 

NAME _ 

TITLE _ 

COMPANY _ 

ADDRESS _ 

PHONE - 


You  can  be  sure... if  it's  Westinghouse 


. . .  EXTRUDED  ALUMINUM  GRILLES  AND  REGISTERS 


STRONG  Tuttle  &  Bailey  STANDARDLINE  grilles  and  registers  have  all  parts  of 

extruded  aluminum  ...  far  stronger  than  rolled  aluminum  and  impervious  to 
rusting,  pitting,  corrosion  .  . .  even  in  salt  air.  You  can  count  on 
STANDARDLINE  units  to  retain  a  “just-installed”  appearance. 


EASILY  STANDARDLINE  siufaces  are  etched  to  a  rich  lustre  and  coated 

COLOR-  ^  clear  acrylic  acid.  The  fine  finish  is  handsome  as  is,  or  serves  as  an  efficient  base  for 

MATED  color-matching  grilles  and  registers  to  any  decor  without  fear  of 

“bleed-through”  or  need  for  a  prime  coating. 


T&B  offers  a  complete  line  of  grilles  and  registers  designed  to  fill  the  bill 
EVERY  every  job . . .  commercial  or  residential . . .  and  in  any  climate. 

INSTALLATION 

For  more  information,  call  your  nearest  T&B  Representative  or  write  us  direct. 


TUTTLE  ‘  BAILEY 

Division  of  Allied  Thermal  Corporation 

New  Britain,  Connecticut 

Tuttle  &  Bailey  Pacific,  Inc,  City  of  Industry,  CaKf. 


genetron  ii  CCI3F  ORANGE  LABEL  TRICHIOROMONOFLUOROMETHANE 
genetron  12  CCIjF]  WHITE  LABEL  DICHLORODIFLUOROMETHANE 
genetron  22  CHClFj  GREEN  LABEL  MONOCHLORODIFLUOROMETHANE 
genetron  ii3  CaCI,F)  PURPLE  LABEL  TRICHIOROTRIFLUOROETHANE 
genetron  m  CaClaF4  BLUE  LABEL  DICHLOROTETRAFLUOROETHANE 


NEW!  Get  facts  about 
"Genetron”  11  solvent  in 
special  pressurized  cyl¬ 
inders  for  cleaning  out 
mildly  contaminated  sys¬ 
tems  following  burnout 


GENERAL  CHEMICAL  DIVISION 

40  Rector  Street,  New  York  6,  N.Y. 


Don’t  just  order  "copper,” 
specify  "Anaconda.” 


Anaconda  Copper  Tube  is  the  logical  choice  for  air 
conditioning  and  refrigeration  applications  because  it 
has  excellent  corrosion  resistance  and  heat  transfer 
properties;  it  can  be  formed  and  fabricated  easily;  it  is 
suitable  for  making  soldered,  brazed  and  flared-tube 
joints;  it  can  be  provided  in  specified  tempers. 

You  will  find  Anaconda’s  new  ACR  Copper  Tube 
excellent  for  conveying  refrigerants.  It  is  sold  cleaned, 
dried,  capped,  color-coded  and  marked  ACR ...  in 
20-foot  straight  lengths,  hard  temper.  Type  L,  in  sizes 
from  O.D.  through  GH"  O.D. 

Anaconda  Copper  Refrigeration  Tube  is  available  in 
50  and  100  ft.  coils  in  sizes  from  O.D.  through 
IH"  O.D.,  dehydrated,  ends  sealed,  and  uniformly 
soft  temper. 

We  also  offer  a  complete  range  of  types  and  sizes  of 
Anaconda  Wrought-Copper  Fittings  for  refrigeration 
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and  air  conditioning  work.  To  be  sure  of  a  top-quality 
installation,  specify  Anaconda  Tube  AND  Anaconda 
Fittings. 

For  complete  information  about  Anaconda  Copper 
Tube  and  Fittings,  write  for  free  copy  of  Publication 
B-1,  Anaconda  American  Brass  Company,  Waterbury 
20,  Conn.  In  Canada:  Anaconda  American  Brass  Ltd., 
New  Toronto,  Ont.  “ 

ANACONDA* 

COPPER  TUBE  AND  FITTINGS 
FOR  REFRIGERATION  AND  AIR  CONDITIONING 

Anaconda  American  Brass  Company 
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completely 


self-contained 
air  conditioning  units 

GOVERNAIR  CORPORATION 
.  .  .  began  the  manufacture  of  the  first  completely 
self-contained  commercial  type  air  conditioning 
units  in  1937.  Development  has  been  continuous 
since  that  time,  and  Governair  now  manufactures 
packaged  air  conditioning  units,for  both  commer¬ 
cial  and  industrial  application,  in  the  widest  range 
of  capacities  available  in  the  industry. 

Governair  Corporation  also  constantly  recognizes 
the  importance  of  producing  a  high  quality,  com¬ 
pletely  flexible  system  to  benefit  the  end  user^ 
best.  Production  facilities  are  tailored  to  accom¬ 
plish  these  ends  economically.  This,  in  turn,  makes 
the  Governair  prices  highly  competitive,  even 
though  only  the  finest  components  are  used  in 
the  assembly. 

Development  of  the  larger  tonnage  units  has  made 
available  the  economy  of  installation  and  reliabil¬ 
ity,  of  a  factory  balanced  and  tested  package 
system  .  .  .  for  even  the  largest  industrial  require¬ 
ments.  Single  units  of  120  ton  capacity  are  being 
fabricated  regularly  —  and  to  the  exact  specifi¬ 
cations  of  the  customer. 

GOVERNAIR  CORPORATION 

4840  NORTH  SEWELL 
OKLAHOMA  CITY,  OKLAHOMA 


GOVERNAIR 


TO  MANUFACTURE 
TO  DEVELOP 


TYKSCU 

Evaporatiye  Condenser  Model 


TYPESCMZ 

Complete  Multi-Zone  Package 


Water  Cooled  Model 


TYPf  STMZ 

Water  Cooled  Multi-Zone 


Write  for  detailed  information,  or  con¬ 
sult  your  yellow  page  directory  for  the 
name  of  our  local  representative. 
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Prefab”  Glass  Fiber  G-B  Duct  Proves 
Ideal  for  Commercial  Duct  Systems! 


CLEVELAND  TV  STATION - 

Elimination  of  noises  was  a  must  in 
this  remodeling  job  which  included 
a  new  air  conditioning  and  heating 
system.  Acoustically  efficient  G-B 
DUCT  was  the  logical  choice  for 
the  ductwork.  Its  all-glass-fiber  con¬ 
struction  soaks  up  noises  before 
they’re  ever  heard. 


CHICAGO  FLORAL  SHOP— A  substantial  reduction  in  electrical  bills 
convinced  the  operators  of  this  floral  shop  that  there’s  nothing  better  than 
G-B  DUCT  for  air  conditioning  duct  systems.  The  uniformly -thick,  seam¬ 
less  walls  of  G-B  DUCT  hold  heat  gain  to  a  minimum,  thus  allowing  the 
cooling  equipment  to  operate  more  efficiently. 


KANSAS  CITY  GARDEN  APART¬ 
MENTS — Economy  and  speed  of  in¬ 
stallation  were  two  reasons  why  G-B 
DUCT  was  selected  for  this  commercial 
duct  job.  Completely  prefabricated  at 
the  factory,  G-B  DUCT  comes  in  round 
6'  ready-to-use  sections  that  can  be  in¬ 
stalled  in  almost  half  the  time  required 
for  insulated  metal  duct. 


LOS  ANGELES  MEDICAL 
CENTER 


Prevention  of 
“cross-talk”  noise  between 
doctors’  offices  was  one  of 
the  primary  reasons  for  se¬ 
lecting  G-B  DUCT  for  this 
commercial  duct  installation. 
Because  G-B  DUCT  is  made 
entirely  of  insulation,  en¬ 
cased  in  a  vapor  barrier 
sleeve,  acoustical  and 
thermal  protection  are 
“built-in”. 


Everything  about  this  prefabricated  glass  fiber  duct 
makes  it  ideal  for  commercial,  institutional,  as  well  as 
residential  use.  For  additional  product  information,  in¬ 
stallation  instructions  and  sample  specs,  write  today. 


222  West  10th  Street,  Kansas  City,  Mo. 

Thermal  and  acoustical  glsH  fiber  insulations  .  .  .  Molded  glau  fiber  pipe  insulation 
Couplings  and  fittings  for  plain  and  grooved  and  pipe. 
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Mail  thit  coupon  to:  THE  INDUSTRIAL  PRESS,  93  Worth  Street,  New  York  13,  N.  Y. 

Please  Mod  me  the  foUowinf  book(s).  □  Payment  enclosed;  send  book(s)  postpaid.  □  Bill  me.  □  BID  company. 

(Poihife  and  handling  charges  added  to  billed  orders.)  Orders  from  foreign  countries — except  Canada — must  be  accompanied  by  pay¬ 
ment  fai  full  inchidbig  50c  per  book  postage  and  handling  duuges. 


Company 
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HANDBOOK  OF  AIR  CONDITIONING,  HEATING  AND 
VENTILATION.  Edited  by  Clifford  Strock.  1094  pages,  518 
tables,  598  illustrations.  A  wealth  of  working  data  for  design 
engineers  in  p4>ing  and  plumbing,  heating,  ventilating,  air  condi¬ 
tioning  and  related  fields.  136  pages  are  devoted  to  piping  and 
plumbing,  including  such  subjects  as:  Fluid  Flow  Equations, 
Viscosity  of  Liquids,  Dimensional  and  Capadty  Data  for  Pipe, 
Plastic  Pipe,  Pipe  and  Fitting  Standards,  Expansion  of  Pipe, 
Corrosion  Resistance  of  Metal  Pipes,  Water  Hardness  and  pH 
Values  for  U.  S.  Cities,  Pipe  Supi^^rt  Spacing,  Valves,  Cold 
Water  Requirements,  Cold  Water  Pipe  Friction  Charts,  Steam 
Flow  in  Pipes,  Gas  Piping  for  Buildings,  Centrifugal  Pumps  and 
Estimating  Sewage  Quantities.  515.00 

FLUID  FLOW  IN  PIPES.  By  Clifford  H.  McOain.  124  pages,  18 
illustrations.  Explains  and  clarifies  the  processes  involved  in  the 
flow  of  liquids  and  gi^  through  pipes  and  ducts.  Shows  how 
to  handle  viscosity,  friction,  turbulence,  head  and  other  factors, 
and  illustrates  the  overall  influence  of  each.  Theory,  measure¬ 
ment,  dimensions  of  viscosity,  and  the  units  of  evaluation  are 
carefully  explained.  $4.00 

DESIGN  OF  PLUMBING  AND  DRAINAGE  SYSTEMS.  By 
Louis  Blendermann.  328  pages,  201  illustrations.  Covers  whole 
field  of  modem  plumbing  practice  and  design.  Basic  problems 
for  conventional  systems  as  well  as  highly  ^lecialized  problems 
are  discussed  thoroughly.  An  authoritative,  encyclopedic  coverage 
of  this  field.  $7.00 


METHODS  OF  JOINING  PIPE.  By  J.  E.  York.  236  pages, 
249  illustrations.  The  advantages  and  disadvantages  of  joints 
used  for  connecting  both  metallic  and  non-metallic  pipe  lines. 
Data  on  joints  designed  to  take  up  movement  due  to  expansion 
and  contraction.  Details  for  standard  and  special  applications. 
For  all  who  are  cmicemed  with  the  design  and  installation  of 
satisfactory  piping  systems.  $4.00 


INDUSTRIAL  HEAT  TRANSFER.  By  F.  W.  Hutchinson.  336 
pages,  136  illustrations  and  charts.  123  time-saving  graphs  give 
direct  solutions  to  the  most  commonly  encountered  problems  of 
heat  transfer.  These  accurate  graphs  eliminate  calculation  and 
error.  Covers  forced  convection  of  ^es  and  liquids,  whether 
heating  or  cooling,  while  flowing  within  or  outside  of  pipes. 
Graphs  are  provid^  for  70  industrially  used  liquids  and  gases. 

$7.00 


PIPEFITTERS  HANDBOOK.  By  Forrest  R.  Lindsey.  Enlarged 
Second  Edition.  416  pages,  248  illustrations.  Written  especially 
for  pipefitters  by  a  pip^tter.  Answers  problems  of  pipe  lading, 
layout  and  installation  directly.  All  techniques  are  govered. 
Tables  of  standard  dimensions,  laying  lengths,  etc.  simplify  layout 
and  installation.  Contains  complete  data  on  plastic  pipe,  spacing 
of  pipe  supports,  expansion  of  pipe,  how  to  make  templates,  etc. 
Provides  help  for  every  job— in  the  shop  or  in  the  field.  Fully 
indexed.  Bound  in  flexible  Fabrikoid.  Pocket-size.  $6.00 


handbook  of 
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Books  to  Help  You  in 
PIPING  AND  PLUMBING 


A--*-— 


Arkia  25-ton  gat  absorption 
unit.  Low  operating  costs.  Fully 
automatic.  Packaged  construc¬ 
tion.  Easy  installation.  Long 
dependable  service. 
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New  Home  Office  of  Battenfeld  Grease  avid  Oil  Corporation,  Inc.,  Kansas  City,  Mo.,  internationally  known  makers  of  custom  lubricating 
products  and  waterproofing  materials.  Air-conditioned  by  Arkia  Gas  .Absorption  system.  Architects;  Monroe  &  Lefebvre.  General  Con¬ 
tractor:  Bennett  Construction  Company. 


Get  low-cost  heating  and  cooling!  Specify  GAS  and  ARKLA 


After  considering  first  cost,  fuel  cost  and  over-all 
operating  cost,  the  Battenfeld  Grease  and  Oil  Cor¬ 
poration  specified  Arkia  year  ’round  gas  air  condi¬ 
tioning.  Their  trouble-free  gas  absorp¬ 
tion  system  practically  runs  itself. 

Low  pressure  steam  from  a  gas-fired 
boiler  energizes  the  25-ton  Arkia  Water 
Chiller,  which  automatically  modulates 
to  meet  varying  loads.  Boiler  capacity  is 
put  to  use  the  year  ’round  . . .  cooling  in 
summer,  heating  in  winter. 


A  FOR  HEATING  &  COOLING 
OgAS  is  good  BUSINESS! 


Operation  is  quiet  and  frictionless,  with  no  major 
moving  parts.  And  the  fuel  is  clean,  fast,  safe,  de¬ 
pendable,  economical  gas. 


For  trouble-free,  low  cost,  year  ’round 
air  conditioning,  specify  gas  and  Arkia. 
Call  your  local  gas  company  or  write  to 
Arkia  Air  Conditioning  Corporation, 
General  Sales  Office,  812  Main  St.,  Little 
Rock,  Ark.  American  Gas  Association 


''Bacteria  Tight"  ^eer 


’J*e 


Blowers 
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735  OF  THEM  ASSURE  CONSTANT  VENTILATION  AT  NATIONAL  ANIMAL 
DISEASE  LABORATORY,  U.S.  DEPARTMENT  OF  AGRICULTURE,  AMES,  IOWA 


•  A  constant  supply  of  fresh  air  and  an  equal  amount 
of  exhaust  air  are  of  critical  importance  at  this  14- 
million-dollar  installation.  Lack  of  proper  ventilation 
would  seriously  undermine  the  success  of  any  experi¬ 
ment  being  conducted  here.  For  every  group  of  supply 
and  exhaust  fans  and  blowers,  there  is  stand-by  equip¬ 
ment  of  identical  capacity.  Blowers  are  welded  “bacteria 
tight”  and  duct  work  is  sealed  to  prevent  any  con¬ 
tamination  from  one  research  section  to  another.  Entire 
installation  is  capable  of  delivering  1,042,375  cfm  at 
capacity  operation. 


Manufactured  and  sold  in  the  western  states 
by  Master  Fan  Corporation,  H.  K.  Porter 
Company,  Inc.,  1323  Channing  Street,  Los 
Angeles  21,  California.  NOW  AVAILABLE 
— Centrifugal  Blowers  to  132"  wheel  diame¬ 
ter,  Turbo  Blowers  to  55  S.  P.,  Tube  and 
Vaneaxial  Blowers  and  Industrial  Fans  to 
104"  wheel  diameter. 

Investigate  Peerless  Air  Moving  Equipment  Today! 
Write  to  Peerless  Electric  Division,  H.  K.  Porter  Com¬ 
pany,  Inc.,  1400  West  Market  Street,  Warren,  Ohio. 


if.  K.  PORTER  COMPANY,  INC.  Member-Air  Moving  and  Conditioning  Association,  Inc. 


ARCHITECTS'  AND  ENGINEERS:  Ralph  M.  Parsons  Co.,  Los  Angeles,  California 
Brooks-Borg,  Des  Moines,  Iowa 


GENERAL  CONTRACTOR:  Beck-Truckee  Co.,  Dallas,  Texas 

MECHANICAL  CONTRACTOR:  Natkin  and  Company,  Omaha,  Nebraska 

SHEET  METAL  CONTRACTOR:  Iowa  Sheet  Metal  Contractors,  Inc., 
Des  Moines,  Iowa 
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Buy  Sporlon 

Solenoid  Valves  . . .  Expansion 

Valves  „ . .  and  Refrigerant  Distributors  . . . 


They^re  the  Perfect  Combination  for  any  size  installation ! 


^  Yes,  and  you  can  be  sure  of  right  down  the  line  peak  performance  every  time  with: 
a  Sporlan  Catch-All  . .  the  first  molded  porous  core  filter- drier 
the  amazing  See -All .  .  the  first  combination  moisture  and  liquid  indicator 
a  Sporlan  solenoid  valve  with  a  moisture  proof  layer  wound  coil 
a  Sporlan  thermostatic  expansion  valve  with  a  Flow  Master  element 
and ...  a  Refrigerant  Distributor  with  the  versatile  interchangeable  nozzle 


See  your  Sporlan  Wholesaler  today ...  he'//  be  glad  io  fill  you  in  on  all  the  details! 

SP^RL^N  VALVE  COMPANY 

7S2S  Sussex  avenue  ST  LOUIS  17.  MISSOURI 

I  I  Export  Oopf.  85  Broad  Stroot,  Now  York  4,  N.  Y 
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This  ne 


Designed  and  manufactured  by  the  organization  that  made  the  Jennings 
Manifold  Heating  Pump  standard  of  the  Heating  Industry,  the  new  CSM 
incorporates  every  desirable  feature  architects,  engineers,  owners  and 
operators  have  sought.  Employing  separate  air  and  water  pump  elements, 
each  with  its  own  motor  and  each  independently  controlled  by  its  own 
automatic  switch,  the  capacities  and  arrangement  may  be  widely  varied  to 
meet  job  conditions.  For  the  first  time,  the  engineer  has  the  choice  of  real¬ 
istic  water  and  air  capacities  required  for  rapid  system  response  without 
wasteful  overheating. 

These  pumps  possess  many  other  features  which  permit  a  more  efficient 
utilization  of  fuel  and  minimum  use  of  electric  power.  Low,  low  returns 
reduce  installation  costs  and  usually  eliminate  putting  the  pump  in  a  pit. 
Simplicity  and  efficient  operation  reduce  supervision  and  maintenance 
costs.  Information  regarding  this  new  heating  pump  development  is  avail¬ 
able  immediately  upon  requsst. 


Flexibility 

permitting  addition  of 
radiation  without  changing 
basic  pump  installation. 

low,  low, 

return  line  connection. 


ENGINEERING  COMPANY 

437  WILSON,  SO.  NORWALK,  CONN. 
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Progress  Report  on 

OFF-PEAK  ELECTRIC  HEATING 


E.  R.  AMBROSE 

Head,  Air  Conditioning  Division 
American  Electric  Power  Service  Corporation 

New  York,  N.  Y. 


Storing  of  heat  developed  from  electric  energy  during 
night  and  other  off-peak  hours  and  drawing  on  this  heat 
during  periods  of  heavy  heat  requirements  is  a  subject 
of  interest  to  both  the  heating  engineer  and  the  electric 
utility  companies.  Such  a  method  makes  it  possible  to 
reduce  the  daytime  electric  demand  and  at  the  same 
time  materially  Increase  the  annual  load  factor  of  the 
generating  facilities,  resulting  In  a  lower  electric  heating 
cost  to  the  customer.  In  some  instances.  It  may  enable 
the  utility  to  offer  an  attractive  off-peak  energy  rate. 
The  author  summarizes  present  methods  actually  in  use. 


GROWTH  IN  POPULARITY  AND  ACCEPTANCE  of 
electric  space  heating,^  during  the  past  few  years, 
has  stimulated  interest  and  activity  in  off-peak  stor¬ 
age  as  a  means  of  further  improving  its  competitive 
position.  Prior  to  this  time,  very  little  concerted 
effort  has  been  made  toward  obtaining  a  practical 
and  acceptable  storage  unit.  Actually,  heat  storage 
research  and  development  has  been  pursued  more 
vigorously  in  Great  Britain  and  several  western 
European  countries  than  in  this  country.  This  con¬ 
dition  has  probably  occurred  because  foreign  coun¬ 
tries  have  long  offered  incentives,  in  the  form  of 
lower  off-heating  rates. 

There  are  a  number  of  widely  different  heat  stor¬ 
age  materials  and  methods  being  used  or  contem¬ 
plated  for  the  immediate  future.  Storage  methods 
are  generally  classified  as  either  a  latent  heat  or 
sensible  heat  process.  In  a  latent  heat  process,  the 
addition  or  extraction  of  heat  actually  causes  a  phase 
change,  such  as  from  solid  to  liquid  and  liquid  to 
gas  or  vice-versa.  The  sensible  heat  process,  in  con¬ 
trast,  experiences  a  rise  or  fall  in  the  temperature  of 
the  substance.  Examples  of  sensible  heat  material 
include  water  (between  the  freezing  and  boiling 
points),  crushed  rock,  iron  ore,  solid  masonry,  and 
other  such  high  density  material. 


Latent  Heat  Storage 

Chemical  storage,  which  falls  within  the  latent 
heat  classification,  has  been  receiving  some  attention 
during  the  past  years  because  of  its  attractive  possi¬ 
bilities  for  storing  large  quantities  of  heat  per  unit 
volume.  The  potential  offered  by  such  a  storage 
media  is  indicated  in  Table  1. 

Recent  explorations  indicate  that  fused  sodium 
hydroxide  and  calcium  oxide  hydration  show  some 
promise,^  but  considerably  more  investigation  and 
development  are  required  before  an  acceptable  and 
practical  chemical  storage  material  can  be  expected. 

Electric  utilities,  in  cooperation  with  their  trade 
association  committees,  plan  to  continue  the  research 
and  development  of  this  exceedingly  attractive  heat 
storage  method  and  it  is  hoped  that  the  chemical 
manufacturers  and  research  organizations  will  ac¬ 
tively  cooperate  in  this  project. 

Sensible  Heat  Water  Storage 

Up  to  the  present,  water  has  probably  been  used 
more  extensively  than  all  of  the  other  storage  mate¬ 
rials.  When  the  large  space  requirements  of  the 

*  "Design  and  Application  for  Electric  Heat,"  Sporn  and 
Ambrose,  Air  Conditioning,  Heating  and  Ventilating,  July,  I960. 

’  "First  Step  ot  Heat  Storage  Research  Program  Completed," 
Edison  Electric  Institute  Bulletin,  p.  250,  June,  1959. 


TABLE  I— HEAT  STORAGE  CAPACITY  OF  VARIOUS 
MATERIALS 


Media 

Heat  Storage 

Btu  Per  Cu  Ft 

1  Tank  1 

Tank 

1  Un-lnsulated  I  Insulated 

Unpressurixed.  water . 

‘  57J0 

3900 

Unpresturixed  sodium  hydroxide  . . 

......  13500 

7930 

(b^ing  point  raiser) 

Fused  sodium  hydroxide . . 

.  40600 

30600 

Calcium  oxide  hydration . 

.  97000 

84000 
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filter 


ExnaNSiON 

TANK 


Pig.  I.  Direct  electrically-heated  off-peak  storage  tank 
used  as  a  supplement  to  a  heat  pump  system. 


storage  tank  can  be  accommodated  in  a  practical 
manner,  water  will  undoubtedly  continue  to  be  used 
for  some  time,  particularly  on  the  smaller  installa¬ 
tions,  because  of  the  lower  first  cost.  The  practical 
limit  of  unpre.ssurized  water  storage  systems  will 
probably  be  in  the  neighborhood  of  0.4  million  Btu 
with  a  volume  of  no  less  than  110  cu  ft.  This  prac¬ 
tical  limitation  may  be  increa.sed  to  1  million  Btu  and 
a  minimum  volume  of  125  cu  ft,  if  and  when  accep¬ 
table  water  “boiling  point  raisers”  are  discovered 
or  developed  to  maintain  a  high  temperature  with¬ 
out  the  accompanying  higher  pressure.^ 

One  of  several  ways  of  adding  storage  to  an  elec¬ 
tric  heating  system  is  illustrated  in  Fig.  1.  This 
type  of  application  can  be  used  either  with  heat 
pumps  or  direct  electric  heating  systems.  When 
combined  with  a  heat  pump,  the  storage  material  can 
be  heated  to  about  250  deg  F  with  direct  electric 
elements  during  the  night  or  other  off-peak  periods. 
In  this  way  during  the  day,  the  heat  pump,  supply¬ 
ing  the  ba.se  load,  would  be  supplemented  by  the 
stored  heat  to  obtain  the  most  acceptable  coincident 
demand  and  load  factor.  The  same  procedure  could 
be  followed  with  a  direct  electric  heating  system. 


’"Analysis  of  Heat  Storage  Requirements  and  Proposal  for 
Development  of  a  Practical  Heat  Storage  System  for  Joint  AEIC- 
EEI  Heat  Pump  Committee,"  July  14  and  May  16,  I960.  Comstocit 
&  Westcott,  Inc.,  Cambridge,  Mass.  (Unpublished). 


Fig.  2.  Sectional  view  of  a  concrete  block  type  of  space 
heating  unit  for  off-peak  storage. 


In  this  ca.se,  the  .storage  tank  medium  could  be 
charged  with  a  sufficient  quantity  of  heat,  during  the 
off-peak  periods,  to  supply  up  to  100«c  of  the  daytime 
requirements. 

Sensible  Heat  High  Density  Storage 

Electric  heating  units,  employing  storage  material 
having  higher  densities  than  water,  are  readily  avail¬ 
able  in  many  foreign  countries.  This  storage  mate¬ 
rial  has  the  advantage  of  a  wide  temperature  range 
to  provide  a  considerably  increased  storage  capacity 
per  unit  volume  over  that  obtained  with  water. 

Ckincrete  block  types  of  space  heating  units,  as 
illustrated  in  Fig.  2,  have  been  extensively  pro¬ 
moted  in  Great  Britain,  Australia,  and  several  Euro¬ 
pean  countries.  The.se  units  are  designed  for  indi¬ 
vidual  room  application,  as  contrasted  with  the  cen¬ 
tral  plant  type  of  system  generally  used  with  water 
storage.  Direct  electric  heating  elements  raise  the 
temperature  of  storage  material  to  about  400-600 
deg  during  the  off  peak  periods.  This  stored  heat,  in 
turn,  is  released  to  the  room,  usually  by  means  of 
automatically  operated  dampers  under  control  of  a 
room  thermostat. 

It  is  suspected  that  the  stand-by  losses  of  these 
heaters  are  difficult  to  regulate  and  would  tend  to 
overheat  the  room  during  relatively  mild  weather 
conditions,  when  little  or  no  heat  is  required.  This 
overheating  would  not  only  cause  uncomfortably 
high  ambient  temperatures  but  would  materially  de¬ 
crease  the  overall  efficiency  of  the  system. 

Crushed  rock,  through  which  air  is  allowed  to  pass, 
is  another  example  of  high  density  storage  which  has 
been  u.sed  to  a  limited  extent  in  different  sections  of 
the  country.  This  method  of  storage  has  found  some 
favor  in  connection  with  .solar  heating  but  does  not 
seem  to  be  too  attractive  for  electric  heating. 

Low  Temperature  Floor  Storage 

Another  type  of  high  density  storage  which  seems 
exceedingly  attractive  for  electric  heating  is  the  low- 
temperature  concrete  floor  storage  system. 

Electric  heating  cable  or  bare  metal  rods  can  be 
used  as  electric  conductors  to  heat  the  concrete.  The 
electric  heating  cable  can  be  either  embedded  directly 
in  the  concrete  or  enclo.sed  in  a  .specially  developed 
housing  .section  which,  in  turn,  is  buried  in  the  floor. 

The  directly  embedded  cable  is  equipped  with  a 
jacket  which  is  chemically  unaffected  by  normal 
building  material  and  has  the  advantage  of  low  first 
cost  and  ea.se  of  installation.  The  heating  cable,  en¬ 
clo.sed  in  a  housing,  on  the  other  hand,  will  always  be 
accessible  for  repair  or  replacement. 

Experience  has  shown  that  this  type  of  low  tem¬ 
perature  floor  system  will  operate  successfully  either 
continuously  or  intermittently.  In  an  intermittent 
.system,  it  has  been  demonstrated  that  sufficient  heat 
can  be  stored  in  the  concrete  slab,  during  prede¬ 
termined  off-peak  periods,  to  maintain  comfort  con¬ 
ditions  up  to  twelve  hours  each  day.  This  fact  is  of 
particular  interest  to  the  electric  utilities,  becau.se 
it  offers  a  practical  combination  of  electric  heat  and 
.storage. 
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Figs.  3  and  4.  Low  temperature  electric 
floor  heating  system  in  Ohio  Power  Co. 
service  building,  Portsmouth,  Ohio.  At 
right,  first  pour  is  completed,  reinforcing 
steel  and  heating  wire  are  in  place  for 
second  pour.  Below,  concrete  floor  section 
shows  location  of  heating  cable,  perimeter 
insulation  and  vapor  barrier. 


I  STEEL 

I  REINFORCING 
I  RODS 


FINISHED 
CONCRETE 
FLOOR 


TABLE  2  —  DATA  ON  ELECTRIC  FLOOR  HEATING 
SYSTEM,  GENERAL  STOREROOM  AREA,  PORTS¬ 
MOUTH  SERVICE  BUILDING,  OHIO  POVl/ER  CO. 


Design  Temperatures 

Outside,  0  deg  F  Inside,  65  deg  F 

Itemized  Heat  Loss 

Item  Btu  per  Hr  Kw 

9087  sq  ft  ceiling .  88,000  25.8 

306  sq  ft  windows  and  doors .  22,450  6.6 

1324  sq  ft  exterior  walls .  35,800  10.5 

364  cfm  infiltration .  25,550  7.5 


Subtotal .  171,800  50.4 

133  ft  exposed  perimeter,  floor  ..  .  8,380  2.5 


Total .  180,180  52.9 

Installed  Heating  Capacity 

2.7  watts  per  linear  foot  heating  cable .  4l.6lcw 

Fan  type  unit  heaters .  20.0 

Total  capacity  .  6l.6l(w 


Radiant  Floor  Heating  System 

Number  of  heating  cables .  13 

Length  of  each  cable,  ft .  1193 

Watts,  each  cable,  at  240  volts .  3200 

Cable  spacing,  inches  .  7'/s 

Watts  per  square  foot  floor  area  .  4.58 

Number  of  room  thermostats .  2 


Notes 

Power  wiring  for  the  5  floor  heating  cables  consists  of  one  circuit 
30  amps  capacity,  no.  10  conductor,  serving  I  cable,  3200  watts 
capacity  and  4  circuits,  each  60  amps  capacity,  no.  8  conductors, 
each  serving  3  cables,  9600  watts  capacity  each  circuit. 

All  areas  are  based  on  interior  dimensions.  Floor  heat  loss  based 
on  exposed  perimeter  and  75  deg  temp,  difference.  Infiltration 
approximately  1/5  air  change  per  hour. 


Such  floor  heating  systems  are  rather  extensive  in 
Great  Britain,  but  have  only  been  used  to  a  limited 
extent  in  this  country.*  It  appears,  however,  that 
off-peak  storage  systems  of  this  type  are  destined 
for  wider  public  acceptance,  particularly  for  ware¬ 
houses,  storerooms,  garages,  airline  terminals,  and 

‘"Electrical  Floor  Warming",  Moule,  Heating  and  Air  Treatment 
Engineer,  August,  1954. 


other  such  commercial  and  industrial  applications 
where  warm  floors  are  advantageous  and  where  the 
inherent  operating  characteristics  are  acceptable. 
Several  installations  have  been  made  in  the  United 
States,  on  a  more  or  less  experimental  basis,  in  order 
to  obtain  the  needed  operating  and  design  data. 

One  such  experimental  heating  cable  installation 
has  been  undergoing  field  observation  and  tests  for 
the  past  couple  of  years  in  the  Portsmouth  Service 
Building  of  Ohio  Pow'er  Company.  This  building  is 
215  ft  long  X  108  ft  wide  and  two-stories  high.  The 
top  floor,  which  is  office  space,  is  air  conditioned  year- 
round  by  a  heat  pump.  The  first  floor,  with  22,000 
sq  ft,  is  divided  into  a  garage,  general  storeroom, 
meter  storage  and  truck  storage,  and  is  heated  by  a 
224-kw  embedded  cable  system.  The  installation  is 
illustrated  in  Fig.  3  and  4.  Complete  and  detailed 
data,  however,  were  continuou.sly  recorded  only  for 
the  9087  sq  ft  general  storeroom.  Some  of  these 
data,  along  with  results  and  conclusions,  are  shown  in 
Table  2  and  Fig.  5. 

Figure  3  shows  the  heating  cable,  the  steel  rein¬ 
forcing  rods  and  the  method  of  connecting  the  power 
wiring  to  the  cables,  and  Fig.  4  illustrates  the  meth¬ 
od  of  applying  the  .screed  or  the  finished  coat  of  con¬ 
crete.  This  installation  has  a  6-inch  concrete  floor. 
After  applying  the  perimeter  thermal  insulation,  the 
concrete  base  was  poured  over  the  sub-base  of  gravel, 
sand,  or  other  suitable  granular  material  which  was 
previously  covered  with  a  suitable  vapor  barrier. 
The  heating  cable  was  carefully  spaced  on  top  of  the 
concrete  base,  followed  by  the  reinforcing  roads  and 
the  screed. 

Table  2  itemizes  important  design  data,  including 


AIR  CONDITIONING,  HEATING  AND  VENTILATING,  JULY,  1961 


53 


N6M6N6  Me  N6  Me  N6  M6  NeMe  NeMe  N6  Me 

Mar.  7  -  Mar.  8  —  •• -  Mar.  9  - - Mar.  10  — — —  Mar.  11  — *!• - Mar.  12  — - Mar.  13 - •** — Mar.  14 

Mon.  Tues.  Wed.  Thurs.  Fri.  Sat.  Sun.  Mon. 


Fig.  5.  Time  versus  electric  input,  slab  and  air  temperatures,  with  controlled 
slab  temperature,  tor  the  Portsmouth  service  building. 


calculated  heat  loss  and  size,  tyi>e  and  amount  of 
heating  cable.  The  20  kw  of  unit  heaters,  listed 
under  Installed  Heating  Capacity  (Table  2),  were 
installed  as  a  stand-by  in  case  the  floor  system  proved 
unacceptable.  The  embedded  heating  cable,  however, 
has  had  adequate  capacity  and  it  has  been  unnece.s- 
sary  to  use  the  unit  heaters. 

The  demand  in  kilowatts  and  the  kilowatt-hour  con¬ 
sumption  were  continuously  recorded  along  with  the 
indoor,  outdoor  and  floor  slab  temperatures,  as  illus- 


Rg.  6.  Method  of  connecting  power  cable  to  wire 
reinforcing-heating  cable  for  Northern  State  Power  Co. 
installation.  Photo,  courtesy  Electrical  Construction  and 
Maintenance  magazine. 


trated  by  Fig.  5.  Note  that  the  slab  heating  was 
confined  to  the  hours  of  10  pm  to  8  am.  Also,  during 
the  remaining  non-charging  hours,  the  room  ambient 
temperature  held  between  65  and  70  deg  F,  even 
though  the  outdoor  temperature  varied  from  a  high 
of  38  to  a  low  of  5  deg.  The  increases  in  ambient 
temperature,  during  the  day  when  the  slab  was  not 
being  heated,  are  probably  due  to  the  12  kw  of  light¬ 
ing,  together  with  the  solar  effect  and  various  in¬ 
ternal  heat  gains  due  to  occupancy. 

Installations  Using  Reinforcing  Steel  Rods 

Bare  metal  wire  or  rods,  instead  of  heating  cable, 
to  conduct  the  electric  current  have  been  u.sed  on 
several  occasions  in  this  country.  Such  an  installa¬ 
tion  has  attractive  first  cost  po.ssibilities  because  the 
embedded  rods  serve  both  as  a  heating  system  and  as 
a  substitute  for  the  normally  installed  reinforcing 
steel  for  the  concrete. 

In  such  an  installation,  for  the  larger  building 
it  is  best  to  divide  the  floor  into  a  number  of  areas 
of  1000  to  1200  sq  ft.  A  grid  assembly  is  prefab¬ 
ricated  and  installed  in  each  of  the  floor  areas,  as 
shown  in  Fig.  6.  An  approximately  12y2-kva  trans¬ 
former  is  connected  to  each  grid  assembly.  Electric 
power  at  240  or  480  volts  can  be  supplied  through  a 
suitable  circuit  breaker  to  the  primary  side  of  the 
transformer  where  it  is  stepped  down  to  about  30 
to  55  volts  to  feed  the  metal  grid.  By  varying  the 
transformer  secondary  voltage,  the  output  of  the 
floor  grids  can  be  regulated  to  provide  heat  in  the 
exact  quantities  required. 

One  installation,  employing  commercially  available 
expanded  metal  reinforcing  grids,  was  made  in  1957 
for  a  92000  .sq  ft  warehouse  in  Chicago.®  The  elec¬ 
trical  demand  consists  of  770  kw  of  heating,  159  kw 
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of  lighting,  and  115  kw  for  snow  melting  of  the  out¬ 
door  loading  ramps.  The  floor  heating  capacity  aver¬ 
ages  8.35  watts  per  sq  ft. 

At  least  one  manufacturer  has  a  pre-engineered 
grid  assembly  available  to  cover  30  ft  x  40  ft  floor 
area,  as  illustrated  in  Fig.  7  and  8.  Several  installa¬ 
tions  of  this  design  have  been  made  and  are  operat¬ 
ing  very  satisfactorily.  Indications  are  that  the 
complete  installation  cost,  including  cost  of  trans¬ 
former,  power  wiring  and  grids  will  be  in  the  neigh¬ 
borhood  of  65  cents  per  square  foot. 

Recommended  Design  Procedures 

For  efficient  operation,  it  is  essential  that  each  in¬ 
stallation  be  correctly  designed  and  installed  in  ac¬ 
cordance  with  manufacturer’s  instructions  and 
recommendations.  There  also  must  be  close  cooper¬ 
ation  between  the  building  contractor  and  the  elec¬ 
trical  contractor. 

In  many  installations  it  may  be  neces.sary  to  zone 
the  heating  according  to  the  orientation  and/or  the 
use  and  occupancy  of  the  space.  In  some  instances, 
it  may  be  desirable  to  have  a  higher  indoor  tempera¬ 
ture  than  the  65-70  deg  generally  obtained  from  a 
floor  slab  temperature  of  70-77  deg.  In  this  case, 
it  probably  would  be  more  desirable  to  use  the  floor 
system  to  carry  the  base  load,  and  supplemental  elec¬ 
tric  heaters  in  the  form  of  baseboard  convectors,  unit 
heaters  or  infrared  units  to  provide  the  peak  heating. 

The  total  heat  emission  from  a  low  temperature 
floor  system  can  be  found  by  calculating  the  rate  of 
radiation  heat  emission  from  a  hot  surface  in  stated 
surroundings,  together  with  the  rate  of  convection 
heat  loss®  to  the  ambient  air.  Where  temperatures 
are  comparatively  low  and  the  differences  small,  the 
formulas  for  the  two  types  of  emission  can  be  com¬ 
bined  and  simplified,  as  indicated  below,  with  a  prob¬ 
able  error  of  less  than  7%. 

Hr  =  hr  (tg-tr) 

He  =  0.32(t.-U*®> 

Ht  =  Hr  +  He 

Hr  =  Radiation  heat  emission  from  surface  per  .sq  ft 
H,.  =  Convection  heat  emission  from  surface  per  sq  ft 
Ht  =  Total  heat  emission  from  surface  per  sq  ft 
t,  =  Temperature  of  floor  surface,  deg  F, 
ta  =  Temperature  of  indoor  ambient,  deg  F, 
tr  =  Mean  surface  temperature  of  surroundings, 
deg  F, 

hr  =  Coefficient  of  radiant  heat  transmission,  Btu 
per  (.sq  ft)  (deg  F  temperature  difference, 
t,-tr) 

It  can  be  generally  assumed  that  tr  =  ta  so  that  a 
value  for  Hx  can  be  calculated  by  the  above  formulas. 
Many  experimental  results  indicate  that  the  total 
heat  emission  will  be  close  to  1.7  Btu  per  (.sq  ft) 
(deg  temperature  difference  between  floor  surface  and 
air)  for  a  floor  of  75  deg,  air  and  surrounding  .sur¬ 
face  of  65  deg,  and  with  ventilation  of  about  one-half 


*  "OfF-Pealc  Kilowafts  Heat  Warehouse  via  Floor  Reinforcing 
Steel,"  Jonelis  and  Geyer,  Electric  Light  and  Power,  May  I,  1957. 

*The  formula  for  heat  loss  by  convection  is  from  the  ASHRAE 
Guide,  I960,  Chapter  30. 


Pig.  7  and  8.  Pre-engineered  grid  assembly,  embedded 
in  concrete  slab,  is  used  for  electric  floor  heating.  Photo, 
courtesy  Williams  Form  Engineering  Corp.,  Grand 
Rapids,  Mich.  Plan,  below,  shows  power  wiring  for  this 
type  of  installation. 

air  change  per  hour.  Higher  infiltration  and  ventila¬ 
tion  rates  increase  the  convection  emission  from  the 
floor  surface.  For  optimum  comfort,  the  floor  tem¬ 
perature  should  not  exceed  77  deg. 

Edge  insulation  is  recommended  for  all  electrically 
heated  floor  systems.  It  should  be  continued  under 
the  concrete  base  or  downward  for  a  distance  of  12 
to  18  inches.  Normally,  the  downward  heat  flow  is 
insignificant  and  need  not  be  considered.  Insulation 
beneath  the  surface,  however,  may  be  justified  if  the 
concrete  slab  is  on  high  thermal  conductivity  soil, 
such  as  wet  clay. 

The  installed  heating  capacity  should  be  calculated 
in  the  conventional  manner.  This  capacity  should  ex¬ 
ceed  the  total  continuous  rate  of  heat  transmission 
from  the  floor  (both  upward  and  downward)  over  a 
24-hour  period.  Usually,  about  30%  exce.ss  capacity 
will  be  satisfactory  if  the  input  of  energy  to  the  floor 
takes  place  at  off-peak  times  only.  But  this  excess 
will  depend  to  a  considerable  extent  upon  the  oper¬ 
ating  cycle,  amount  of  useful  internal  heat  gain,  as¬ 
sumed  ventilation  or  infiltration  rate,  and  safety 
factors  included  in  the  heat  lo.ss  calculations. 
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Pig.  9.  Calculated  load  as  compared  with  actual  load, 
Portsmouth  service  building. 

The  installed  heating  capacity  of  the  Portsmouth 
Service  Building,  for  instance,  is  only  4.6  watts  per 
square  foot,  but  for  other  installations  15  watts  per 
square  foot  or  even  higher  may  be  justified,  provid¬ 
ing  the  surface  temperature  limitation  is  not  ex¬ 
ceeded.  Similarly,  the  heating  capacity  of  the  cable 
or  wire  may  also  vary.  Heating  capacity  of  cable 
ranges  from  2  to  7  watts  per  linear  foot  with  the 
average  around  3.75  watts  per  linear  foot,  w'hile  that 
for  bare  wire  is  as  high  as  6  to  12  watts  per  linear 
foot. 

The  energy  consumption  estimates,  of  course, 
should  be  based  on  the  heat  requirements  rather 
than  the  installed  capacity.  The  normally  used  con¬ 
ventional  fuel  estimating  formula,  when  applied  to 
this  type  of  electric  heat,  will  usually  yield  an  ex¬ 
cessive  value  unless  the  proper  correcting  factor  is 
introduced.  An  indication  that,  under  certain  condi¬ 
tions,  the  actual  energy  con.sumption  will  be  about 
50%  of  the  calculated  value  when  using  the  conven¬ 
tional  fuel  estimating  formula  is  shown  in  Fig.  9. 

There  are  undoubtedly  a  number  of  rea.sons  for 
this  discrepancy.  One  contributing  factor,  frequent- 


Fig.  10.  Typical  probable  temperature  gradients  of  floor 
and  convection  heating  systems.  Illustration,  courtesy 
Heating  and  Air  Treatment  Engineer. 


ly  mentioned,  is  the  lower  floor-to-ceiling  temperature 
gradient  obtained  with  floor  heating.  A  study  made 
in  Great  Britain  indicates  that  a  floor  system,  in  com¬ 
parison  with  a  convection  system,  will  maintain  a 
7  to  8  deg  lower  air  temperature  at  the  ceiling,  as 
indicated  in  Fig.  10.^  If  this  is  true,  then  the  heat 
loss  through  the  roof  will  be  lower  with  a  correspond¬ 
ing  reduction  in  energy  consumption.  In  all  proba¬ 
bility,  the  main  reason  for  the  lower  kilowatt-hour 
consumption  due  to  the  safety  factors  normally  used 
in  the  heat  loss  calculations,  but  further  field  test 
data  are  needed  before  definite  conclusions  can  be 
made. 

The  type  of  control  employed  to  regulate  the  heat¬ 
ing  system  can  materially  influence  the  satisfaction 
and  economy  of  operation.  A  time  .switch  must  be 
used  with  an  off-peak  in.stallation  to  make  certain 
that  the  energy  will  be  supplied  to  the  slab  during  the 
specified  periods.  Normally,  it  is  akso  advi.sable  to 
provide  an  in-the-floor  type  of  thermostat  to  prevent 
excessive  air  temperatures.  Other  controls  may  be 
necessary  or  desirable,  depending  on  the  type  and 
occupancy  of  the  space. 

Some  installations  have  employed  an  outdoor  com- 
pen.sator  type  of  control.  The  idea  is  to  readjust  the 
floor  temperature  downward  as  the  outdoor  tempera¬ 
ture  increases.  The  outdoor  element  should  be  in¬ 
fluenced  by  the  wind  and  solar  effect,  as  well  as  by 
the  dry  bulb  temperature.  This  type  of  control  may 
be  difficult  to  ju.stify,  because  the  floor  has  consider¬ 
able  mass  which  changes  temperature  very  slowly 
and,  consequently,  the  effect  of  these  various  ex¬ 
ternal  elements  are  difficult  to  predict  or  evaluate 
twelve  hours  or  more  in  advance. 

Future  Progress 

The  acceptance  of  heat  storage  will  be  influenced 
to  a  considerable  extent  by  the  practical  and  desir¬ 
able  asi)ects  of  the  .system,  when  compared  with  other 
available  means  of  comfort  heating.  In  the  final  analy¬ 
sis,  the  owning  and  operating  co.st  of  this  type  of 
application  must  be  attractive  and  acceptable  to  the 
purchaser  and  user. 

Several  domestic  tank  manufacturers  and  hydronic 
suppliers  of  heating  equipment  are  .showing  increas¬ 
ing  interest  in  high  temperature  water  storage  units, 
and  a  number  of  trial  in.stallations  are  being  made  in 
several  geographic  areas.  Also,  research  was  recently 
initiated  to  find  a  practical  way  of  employing  chemi¬ 
cals  to  materially  increase  the  quantity  of  heat  per 
unit  volume  and  thereby  reduce  .space  requirements 
and  increase  the  attractiveness  of  this  type  of  system. 
In  addition,  the  electric  utilities  are  keenly  interested 
because  of  the  inherent  possibilities  offered  by  heat 
storage  to  permit  regulating  the  time  of  occurrence 
and  the  size  of  the  coincident  electric  heating  demand, 
and  thus  mutually  benefit  the  company  arid  the 
customer. 

All  of  these  influencing  activities  and  develop¬ 
ments  are  most  encouraging,  and  certainly  an  increase 
in  the  number  of  in.stallations  and  accelerated  efforts 
to  improve  the  acceptance  of  this  type  of  system  can 
be  expected  in  the  immediate  future. 
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Air  Cleaners 
their  Application 
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Product  Application  Engineer,  Commercial  Div. 
Minneapolis-Honeywell  Regulator  Co.,  Minneapolis,  Minn. 


Electronic  air  cleaners  can  be  installed  alone;  they  can 
be  used  with  different  types  of  prefilters;  and  they  can 
be  incorporated  into  cost-saving  "air-recovery  systems". 
This  article  discusses  electronic  air  cleaners  and  these 
various  applications.  Included  are  installation  and  main¬ 
tenance  techniques,  and  a  look  at  typical  insfallations. 


^HE  ELECTRONIC  AIR  CLEANER  should  be  selected 

for  the  particular  job.  Generally,  a  cleaning  effi¬ 
ciency  of  90%  with  air  moving  at  500  fpm  is  the  ac¬ 
cepted  standard.  (Efficiencies  are  based  on  National 
Bureau  of  Standard’s  du.st  spot  test  method.)  In  a 
given  installation  higher  efficiencies  can  be  had  by 
reducing  the  air  velocity  moving  through  the  elec¬ 
tronic  air  cleaner.  Cleaners  with  collector  plates 
closer  togther  will  have  higher  efficiencies,  although 
at  the  exi>ense  of  more  frequent  maintenance.  These 
cleaners  may  al.so  require  more  prefiltration  equip¬ 
ment  for  .satisfactory  operation.  The  washing  equip¬ 
ment  supplied  with  the  cleaner  also  contributes  to 
the  .sy.stem  efficiency;  for  example,  a  moving  mani¬ 
fold  provides  better  wa.shing  than  a  stationary  mani¬ 
fold. 

Prefiltration 

An  electronic  air  cleaner  will  work  more  satisfac¬ 
torily  if  a  prefilter  is  used  to  prevent  large  dirt  par¬ 
ticles  getting  into  the  cleaner.  The  degree  of  prefiltra¬ 
tion  depends  on  how  dirty  the  incoming  air  is  and 
what  cleaning  efficiency  is  nece.s.sary.  With  outdoor 
air,  prefiltration  is  virtually  a  mo.st.  But  the  prefilter 
should  be  located  .so  it  handles  both  outside  and  return 
air. 

The  first  prefilter  should  be  a  very  coarse  .screen 
(mesh  approximately  a  half-inch  .square)  installed 
in  all  outdoor  air  intakes  to  prevent  birds  and  very 
large  pjirticles  from  entering  the  air-handling  system. 
Such  a  coarse  screen  is  not  sufficient,  however,  to 
sieve  out  large  particles  which  may  make  the  elec¬ 
tronic  air  cleaner  arc  exce.ssively  and  actually  short 
out.  Therefore,  .secondary  prefiltration  is  required. 
In.sect  .screen  (14  to  18  mesh)  may  be  u.sed,  but  this 
requires  periodic  cleaning  to  avoid  excessive  pressure 
drop.  If  insect  .screen  is  used,  it  should  be  in.stalled 
where  it  can  be  easily  maintained. 


A  better  type  of  prefiltration  is  a  .standard  mechani¬ 
cal  air  filter  such  as  .spun  glass,  expanded  aluminum 
or  the  various  plastic  fiber  filters.  These  al.so  require 
periodic  maintenance  to  avoid  excessive  pre.ssure 
drops. 

The  best  prefilter  for  an  electronic  air  cleaner  is  a 
traveling  curtain  fibrous  mat  adhesive-impregnated 
prefilter.  Such  a  unit  takes  out  mo.st  of  the  large  dirt 
particles.  In  addition,  these  units  are  equipped  with 
an  advance  mechanism  to  avoid  excessive  pressure 
drops  and  periodic  attention.  The  most  trouble! ree 
electronic  air  cleaner  in.stallations  are  in.stalled  be¬ 
hind  such  a  prefilter. 

Whatever  prefilter  is  u.sed,  it  .should  be  located  in 
the  sy.stem  where  it  encourages  periodic  maintenance. 
Also,  any  prefilter  adds  a  certain  pre.s.sure  drop  to  the 
.system  and  this  .should  be  con.sidered  during  the  de¬ 
sign  stages  of  the  installation. 

Air  Flow 

As  mentioned  before,  an  electronic  air  cleaner  is 
sensitive  to  air  velocity  through  its  cells.  Efficiency 
ratings  are  established  with  an  even  air  flow  across 
the  entire  face  area  of  the  cleaner.  Therefore,  the  air 
entering  the  electronic  air  cleaner  mu.st  be  evenly  dis¬ 
tributed  across  its  face  to  obtain  specified  efficiencies. 
This  requires  well-designed  ductwork,  with  turning 
vanes  or  baffles  where  neces.sary.  There  should  be  no 
sharp  turns  or  transitions  in  the  ductwork  im¬ 
mediately  upstream  from  the  air  cleaner.  Face  and 
bypass  dampers  or  any  other  ob.struction.s  which 
might  cause  an  uneven  air  flow  acro.ss  the  cleaner 
should  also  be  avoided. 
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If  prefilters  are  installed  immediately  upstream 
from  the  air  cleaner,  they  will  act  as  effective  air 
baffles  and  help  even  out  air  flow  across  the  cleaner. 

It  should  be  remembered  that  air  passing  through 
an  electronic  air  cleaner  at  high  velocity  will  not  be 
compensated  for  by  remaining  air  going  through  at 
a  lower  velocity.  The  ability  of  the  air  cleaner  to 
remove  dirt  decreases  rapidly  as  the  air  velocity  in- 
crea.ses.  However,  efficiency  of  an  electronic  air 
cleaner  increases  less  rapidly  as  the  air  velocity  is 
slowed  down. 

Location  in  the  System 

An  electronic  air  cleaner  should  be  located  in  the 
mixed  air  plenum  to  filter  both  return  and  outdoor 
air. 

If,  however,  the  electronic  air  cleaner  must  han¬ 
dle  outdoor  air  at  below-freezing  temperatures,  it 
will  be  necessary  to  provide  warmer  air  to  dry  the 
air  cleaner  during  the  wash  cycle.  This  can  be  done 
by  dampers  shunting  return  air  through  the  elec¬ 
tronic  air  cleaner,  by  circulating  equipment  room  air 
through  the  unit,  or  by  preheaters.  Electric  pre¬ 
heaters  have  been  used  successfully  for  this. 

Sub-zero  temperatures  have  also  caused  problems 
with  broken  ionizing  wires.  Preheaters  for  warming 
the  extremely  cold  air  have  proved  very  effective  in 
reducing  ionizing  wire  breakage  and,  therefore,  down¬ 
time  and  maintenance  costs. 

Stratification  of  return  air  and  very  cold  outside 
air  as  they  enter  an  electronic  air  cleaner  can  mean 
severe  ionizing  wire  breakage  in  the  sections  getting 
the  blast  of  unmixed  outdoor  air,  while  the  sections 
handling  the  warmer  return  air  will  have  little  or  no 
wire  breakage.  Therefore  severe  stratificiition  of  out¬ 
door  and  return  air  should  be  avoided. 

Humidity 

Electronic  air  cleaners  will  work  at  very  high  hu¬ 
midities  so  long  as  the  moisture  doesn’t  condense  in 
the  air  cleaner.  Therefore  an  electronic  air  cleaner 
should  never  be  in.stalled  downstream  of  an  air  wash¬ 
er  or  humidifying  equipment  unless  very  effective 
water-elimination  is  installed.  If  an  electronic  air 
cleaner  is  installed  close  to  an  outdoor  air  intake, 
provisions  should  be  made  to  eliminate  rain  and  snow. 
Very  dense  fog  can  create  arcing  problems;  the  best 
solution  is  preheaters.  In  less  severe  areas,  prefiltra¬ 
tion  equipment  may  eliminate  the  moisture  problem. 

Incidentally,  an  electronic  air  cleaner  in  good  oper¬ 
ating  condition  will  be  much  less  susceptible  to  con¬ 
densation  or  high  humidity  conditions  than  one  in 
marginal  operating  condition  or  extremely  dirty.  The 
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dirt  absorbs  the  moisture  and  creates  oversurface 
arcing  on  insulators. 

If  the  air  cleaner  is  installed  in  an  area  with  high 
humidity  conditions,  drying  time  after  a  wash  cycle 
will  probably  be  excessive. 

Noise 

The  electronic  air  cleaner  normally  has  a  slight 
sizzle  or  hiss,  heard  only  within  a  very  short  distance. 
Arcing,  however,  can  be  a  serious  problem  if  the  elec¬ 
tronic  air  cleaner  is  installed  in  areas  where  any  noise 
is  objectionable,  such  as  a  hospital.  The  arcing 
“snap”  can  travel  a  long  distance  through  the  duct¬ 
work. 

A  minimum  amount  of  ai'cing  (i>erhaps  an  arc 
every  5  minutes)  should  be  expected  on  systems  that 
are  not  well  prefiltered.  If  this  is  objectionable,  ade¬ 
quate  prefiltration  will  eliminate  it. 

Washing 

The  wash  cycle  can  be  automatic  so  that  an  operator 
is  not  required  in  attendance  during  the  wash  cycle, 
or  it  can  be  semi-automatic.  The  automatic  cycle  can 
be  started  by  a  clock  device  or  a  man  pushing  the 
wash  button.  This  attention  is  desirable,  for  it  means 
periodic  inspection  of  the  cleaner  for  proper  oper¬ 
ation,  water  supply,  adhesive,  satisfactory  drainage 
and  to  make  certain  all  ionizing  wires  are  in  place. 
Once  the  inspection  has  been  made  and  the  washing 
cycle  started,  the  electronic  air  cleaner  will  wash 
itself,  turn  on  the  fan  to  dry  itself,  shut  down  the  fan 
to  apply  an  adhesive  (if  used),  provide  a  drip  period 
for  the  adhesive,  then  bring  itself  back  on  the  line — 
all  automatically. 

With  a  semi-automatic  .system,  the  ojierator  starts 
and  stops  the  cycle,  applies  adhesive  and  turns  the 
unit  back  on  the  line.  The  semi-automatic  wash  con¬ 
trol  permits  flexibility  not  possible  with  the  automatic 
cycle.  In  high  humidity  conditions,  for  example,  it 
may  be  necessary  for  the  air  cleaner  to  dry  longer 
than  the  time  normally  provided  in  the  automatic 
wash  cycles. 

For  best  cleaning  results  hot  water  should  be  used 
for  washing  the  units.  Hot  water  cuts  the  greasy 
material  collected  by  an  electronic  air  cleaner  much 
more  effectively  than  cold  water.  It  also  has  the  ad¬ 
vantage  of  accelerating  the  air  cleaner  drying  time 
after  a  wash  cycle. 

Some  cold-water  adhesives  can  be  used  where  hot 
water  is  not  available.  However,  washing  an  electronic 
air  cleaner  is  one  of  the  major  items  of  maintenance 
and  the  benefits  of  hot  water  w'ill  more  than  repay  its 
cost. 

A  fast  drain  is  es.sential  to  remove  the  dirty  water 
quickly,  so  the  water  doesn’t  evaporate  during  the 
drying  period  of  the  wash  cycle.  This  will  also  help 
eliminate  depositing  dirt  in  the  drain  basin.  The 
drain  should  be  trapped  so  sewer  gases  or  uncleaned 
air  cannot  enter  the  ductwork  between  wash  cycles. 
It  should  be  remembered  that  water  traps  may  dry 
out  between  wash  cycles  and  not  provide  the  air  seal 
necessary. 
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TYPICAL  AIR-RECOVERY  APPLICATIONS 


Problems 


Results 


Bowling  alleys  have  general  and  specific 
air  problems.  General:  Outside  dirt  is 
carried  in  by  shoes,  clothes,  and  air  con¬ 
ditioning  system;  tobacco  smoke  is  ex¬ 
tremely  heavy.  Specific:  Sanding  lanes 
generates  fine  sawdust  which  can  ruin  gears 
and  cams  of  automatic  pin-setting  machin¬ 
ery;  bowling  balls  stir  up  wax  and  sawdust. 


Installed  system  removes  virtually  all  dirt, 
dust,  lane  wax,  lint,  smoke  and  wood  par¬ 
ticles.  Visibility  is  better;  air  smells  fresh 
and  clean.  Redecorating  is  not  necessary, 
only  done  to  change  color  schemes.  Bowl¬ 
ers  note  and  appreciate  cleanliness. 


Taverns  have  smoke  problems  which  are 
compounded  by  liquor  odors.  Low  ceilings, 
heavy  crowds  add  to  stuffy,  irritating  con¬ 
ditions.  Exhaust  fans  in  application  pic¬ 
tured  were  not  satisfactory,  and  pulled  out 
cool  air  in  summer,  warm  air  in  winter. 


Air  stays  clear,  fresh  at  all  times.  Heating 
and  cooling  costs  have  been  cut  by  recir¬ 
culating  interior  air  through  electronic  air 
cleaner,  activated  charcoal  filter. 


Clouds  of  choking  dust  are  stirred  up  by 
giant  mixers  blending  powdered  abrasives 
and  bonding  resins  at  this  grinding  wheel 
plant.  Besides  creating  health  problem, 
dust  covered  everything,  including  air  con¬ 
ditioner  coils,  with  sticky,  glue-like  coating. 


Air  conditioning  equipment  and  operating 
costs,  as  well  as  maintenance  costs,  have 
been  cut;  motor  bearing  life  has  been  ex¬ 
tended.  Machines  do  not  need  individual 
dust  collectors. 


With  an  air-recovery  system,  air  in  grill 
area  of  bowling  alley  is  reported  to  stay 
fresh  and  clean,  even  on  nights  when 
attendance  reaches  peak  capacity. 


Grills  in  bowling  alleys  can  be  a  trouble¬ 
some  source  of  smoke,  grease  and  odors. 
Exhaust  fans  can  remove  a  portion  of  this, 
but  also  remove  costly  conditioned  air. 


Woven  goods  reject  rate  has  been  slashed 
by  30%;  loom-finished  whites  are  much 
cleaner.  Humidity  control  has  been  aided; 
atomizing  nozzles  don't  get  clogged.  Gen¬ 
eral  maintenance  has  been  reduced. 
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Located  in  an  industrial  area  only  a  few 
miles  from  Pennsylvania's  anthracite  coal 
country,  this  textile  mill  was  plagued  with 
dirt  getting  on  finished  goods.  Whites 
were  grey;  colors  varied  from  one  bolt  to 
the  next.  Loom  maintenance  was  costly. 


A  traveling  water  spray  manifold  with  a  flutter  jet 
provides  speed  and  efficiency  in  cleaning  collector  plates 
on  electronic  air  cleaner.  Operator,  author  of  this  article, 
pushes  a  button  to  start  the  "flip-flop"  cleaning. 


Electricity 

Power  for  the  electronic  air  cleaner  should  be  from 
a  dependable  non-fluctuating  source.  Any  fluctuations 
in  the  primary  circuit  of  an  electronic  air  cleaner  are 
multiplied  many  times  in  the  secondary.  These  fluc¬ 
tuations  may  be  severe  enough  to  adver.sely  affect 
its  efficiency. 

The  electronic  air  cleaner  should  be  connected  to 
the  load  side  of  the  fan  .starter  .so  that  the  air  cleaner 
will  never  be  on  when  the  fan  is  not  operating. 

Ozone  generated  by  an  air  cleaner  is  no  problem 
when  air  is  moving  through  at  the  manufacturer’s 
specified  rate.  However,  when  an  electronic  air  clean¬ 
er  is  operated  without  air  moving  through  it,  the 
ozone  concentration  can  build  up  and  may  be  notice¬ 
able  downstream  momentarily  when  fans  are  re¬ 
started. 

Air-Recovery  Systems 

A  single  cubic  foot  of  outside  air  can  hold  up  to 
100  million  dirt  particles,  ranging  from  "large"  ones 
barely  visible  to  the  unaided  eye  down  to  small  ones 
.01  micron  long. 

Getting  these  particles  out  of  the  air  is  a  problem. 
An  ordinary  blanket-type  air  filter  (when  clean)  can 
strain  out  dirt  particles  5  microns  and  larger.  But  it 
cannot  remove  the  smaller  ones,  which  account  for 
90%  of  the  dirt  stains  in  a  building. 

Once  inside  a  building,  dirt  costa  money.  Co.st 
studies  show  that  office  building  owners  and  managers 


spend  an  average  of  54  cents  a  square  foot  annually 
just  to  keep  buildings  clean.  This  54  cents  is  the 
largest  single  maintenance  expense,  amounting  to 
one-fourth  of  the  entire  operating  cost  of  an  average 
office  building. 

To  reduce  airborne  dirt  in  a  building,  many  en¬ 
gineers  have  turned  to  air-recovery  systems.  Not 
only  does  an  air-recovery  system  remove  nearly  all 
dirt  particles  from  the  air,  but  it  also  reduces  the  out¬ 
side  makeup  air  requirements  and,  therefore,  the 
amount  of  new  dirt  brought  into  the  building.  (Most 
airborne  dirt  comes  into  a  building  through  the  air- 
conditioning  system.) 

An  air-recovery  sy.stem  usually  consists  of  an  elec¬ 
tronic  air  cleaner  (or  precipitator)  teamed  with  an 
activated-charcoal  filter.  The  electronic  air  cleaner 
electrically  removes  up  to  95%  of  dirt  particles  .01 
micron  and  larger.  The  activated  charcoal  takes  out 
odor  molecules,  leaving  the  air  smelling  fresh  and 
clean. 

In  this  type  of  .sy.stem,  the  electronic  air  cleaner 
and  the  activated-charcoal  filter  are  considered  as  a 
unit.  Without  the  electronic  air  cleaner  the  extremely 
tiny  pa.ssages  in  the  charcoal  would  .soon  be  clogged 
with  dirt,  rendering  it  u.seless.  Without  the  charcoal, 
the  air  cleaner  would  sieve  out  dirt  particles,  but 
would  not  remove  odor  and  gas  molecules;  therefore, 
vast  quantities  of  outside  air  would  have  to  be 
brought  in  as  a  diluent. 

It  is  by  removing  dirt  and  odor  and  thereby  reduc¬ 
ing  the  outside  air  requirements  that  an  air-recovery 
.system  makes  possible  substantial  .siivings  over  a  con¬ 
ventional  air-conditioning  .system  in  heating  and 
cooling  co.sts. 

Activated-charcoal  Filter 

During  the  first  few  months’  operation  of  an  air- 
recovery  system,  a  sample  of  the  activated  charcoal 
in  the  filter  will  be  te.sted  by  the  manufacturer  to  de¬ 
termine  its  approximate  life.  As  the  time  approaches 
when  it  should  be  renewed,  replacement  reactivated 
charcoal  should  be  ordered  from  the  manufacturer. 
After  the  used  charcoal  has  been  removed,  it  is  re¬ 
turned  to  the  manufacturer  for  reactivation. 

While  it  is  difficult  to  predict  the  life  expectancy 
of  activated  charcoal,  generally  it  should  last  from  12 
to  18  months. 

Maintenance,  then,  on  an  air-recovery  sy.stem  is 
simple  and  low  in  cost.  Pu.shing  a  button  every  few 
weeks  to  wash  the  electronic  air  cleaner  and  replacing 
the  activated  charcoal  eveiy  year  or  .so  are  the  major 
ix)ints. 

Operating  costs  of  an  air-recovery  sy.stem  are  com¬ 
parable  to  a  conventional  filter  system.  Savings  on 
air-conditioning  operating  costs,  however,  mean  sub¬ 
stantial  advantages  every  year  in  favor  of  the  air- 
recovery  system.  Add  to  this  the  other  benefit.s — a 
cleaner  atmosphere  for  improved  production,  im¬ 
proved  quality  control,  improved  employee  morale, 
more  attractive  surroundings,  reduced  building 
maintenance^— and  an  air-recovery  sy.stem  has  demon¬ 
strable  benefits  for  nearly  every  commercial  .system. 
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ESTIMATING 

Job  Time  Reference  Data 


Part  4  in  this  series  on  estimating  continues  the  publication,  be¬ 
gun  last  month,  of  a  group  of  tables  containing  specific  estimat¬ 
ing  data  in  terms  of  man-hours  of  labor.  Instructions  for  proper 
application  of  these  tables  are  outlined  in  the  accompanying  text. 


ROBERT  J.  SMITH 

Estimator 

Sanderson  &  Porter,  Inc. 

New  York.  N.  Y. 

V|^  HEN  SANITARY  SOIL,  WASTE  AND  VENT  LINES  or  Table  6  applies  to  the  use  of  soil  pipe  and  may  be 
^  storm  leaders  and  drains  are  installed,  the  use  of  used  for  standard,  extra  heavy  or  service-weight  pip>e 
ca.st  iron  soil  pipe  and  fittings  is  involved.  Sometimes  and  fittings. 

wrought  iron  or  steel  pipe  with  screwed  fittings  are  To  use  this  table  the  estimator  would  apply  the 
used  in  conjunction  with  the  soil  pipe.  man-hours  shown  against  the  linear  feet  of  pipe  and 

The  man-hours  covering  the  installation  of  screwed  the  individual  fittings  and  specialties  listed  in  his 
pipe  and  fittings  were  shown  in  Table  4  (June  take-off.  The  number  of  joints  would  then  be  counted 
ACHV).  in  order  to  estimate  the  quantity  of  caulking  lead  and 


TABLE  6— CAST  IRON  SOIL  PIPE— INSTALLATION  TIME 


To  Position 
or  Perform 

2" 

3" 

4" 

5" 

6" 

8" 

10" 

12" 

Min¬ 

utes 

Man- 

Hours 

Min¬ 

utes 

'  Man- 
Hours 

Min-  ! 
utes 

Man- 

Hours 

Min¬ 

utes 

1  Man- 
Hours 

Min¬ 

utes 

1  Man- 
Hours 

Min¬ 

utes 

i  Man- 
Hours 

Min¬ 

utes 

Man- 

Hours 

Min¬ 

utes 

Man- 

Hours 

Lineal  Foot — Pipe 

12 

.02 

1.8 

.03 

2.4 

.04 

3.0 

.05 

3.6 

.06 

4.8 

.08 

6.0 

.10 

7.2 

.12 

Bends 

60 

1.00 

78 

1.30 

102 

1.70 

114 

1.90 

138 

2.30 

162 

2.70 

210 

3.50 

258 

4.30 

Tees  &  Ys 

78 

1.30 

108 

1.80 

150 

2.50 

168 

2.80 

198 

3.30 

228 

3.80 

306 

5.10 

384 

6.40 

Combination  Y  and 

i/g  Bend 

78 

1.30 

108 

1.80 

150 

2.50 

168 

2.80 

198 

3.30 

228 

3.80 

306 

5.10 

384 

6.40 

Cross  or  Double  Y 

96 

1.60 

138 

2.30 

198 

3.30 

222 

3.70 

258 

4.30 

294 

4.90 

402 

6.70 

498 

8.30 

Double  Combination  Y 

and  i/g  Bend 

96 

1.60 

138 

2.30 

198 

3.30 

222 

3.70 

258 

4.30 

294 

4.90 

402 

6.70 

498 

8.30 

Tapped  Tee  or  Cross 

60 

1.00 

78 

1.30 

102 

1.70 

114 

1.90 

138 

2.30 

162 

2.70 

Reducers 

66 

I.IO 

84 

1.40 

96 

1.60 

108 

1.80 

132 

2.20 

162 

2.70 

210 

3.50 

Plugs 

24 

.40 

36 

.60 

48 

.80 

54 

.90 

60 

1.00 

72 

1.20 

96 

1.60 

120 

2.00 

Clean-out  Ys 

60 

1.00 

78 

1.30 

102 

1.70 

114 

1.90 

138 

2.30 

Clean-out  Plug 

48 

.80 

60 

1.00 

72 

1.20 

84 

1.40 

96 

1.60 

120 

2.00 

P-Trap 

60 

1.00 

78 

1.30 

102 

1.70 

114 

1.90 

138 

2.30 

162 

2.70 

210 

3.50 

258 

4.30 

Floor  Plate 

90 

1.50 

120 

2.00 

168 

2.80 

180 

3.00 

192 

3.20 

210 

3.50 

Floor  Drain 

180 

3.00 

240 

4.00 

330 

5.50 

360 

6.00 

384 

6.40 

420 

7.00 

Roof  Drain 

150 

2.50 

210 

3.50 

300 

5.00 

330 

5.50 

360 

6.00 

390 

6.50 

Vent  Sleeve 

ISO 

2.50 

210 

3.50 

300 

5.00 

330 

5.50 

360 

6.00 

390 

6.50 

Hanger 

90 

1.50 

120 

2.00 

120 

2.00 

120 

2.00 

120 

2.00 

150 

2.50 

150 

2.50 

150 

2.50 

Lead  and  Oakum 

Cauked  Joint 

24 

.40 

36 

.60 

48 

.80 

54 

.90 

60 

1.00 

72 

1.20 

96 

1.60 

120 

2.00 
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TABLE  7— BELL  AND  SPIGOT  PIPE  AND  FITTINGS— INSTALLATION  TIME 


1  Lineal  Foot — 
Pipe 

Bends 

Tees 

Reduc¬ 

Cross 

Reduc¬ 

Reducer 

Plug 

Sleeve  or 

Cap 

Valve 

with  Fire 

Pos.  Ind,  Hydrant 

Valve 
with  I 

1 

Bridle 

• 

1  Line 
Joint 

Pipe 

150# 

1  250# 

ing 

Tees 

ing 

Cross 

Curb 

Box 

& 

Clamp 

Size 

Time  in 

Man-Hours  to  Position  or  Perform 

3" 

.12 

.13 

3.18 

4.5 

6.1 

2.8  1.3 

7.3 

5.3 

2.0 

1.2 

4" 

.16 

.18 

4.1 

6.1 

5.6 

8.1 

7.1 

3.3 

3.7  1.3 

8.2 

6.2 

2.0 

1.6 

6" 

.26 

.30 

6.2 

9.2 

8.2 

12.2 

10.2 

5.0 

5.5  2.4 

10.7  10.4 

8.7 

2.0 

2.4 

8" 

.36 

.40 

8.5 

12.5 

11.5 

16.5 

14.5 

7.0 

7.4  2.6 

13.0 

II.O 

2.4 

3.2 

10" 

.46 

.50 

10.8 

16.0 

13.9 

20.9 

16.9 

8.1 

9.2  3.0 

16.3 

14.3 

2.4 

4.0 

12" 

.60 

.60 

13.3 

19.5 

17.5 

25.4 

21.5 

10.3 

11.3  5.3 

18.8 

16.8 

2.4 

4.8 

14" 

.70 

.70 

14.6 

21.6 

18.7 

28.8 

22.7 

10.6 

12.1  5.6 

19.4 

2.8 

5.6 

16" 

.80 

.80 

18.1 

26.0 

22.8 

34.4 

27.9 

13.6 

14.3  6.6 

21.2 

2.8 

6.4 

18" 

.90 

.90 

20.7 

29.7 

25.7 

39.0 

30.9 

14.6 

15.8  7.6 

24.6 

2.8 

7.2 

20" 

1.00 

1.00 

24.0 

34.5 

30.1 

45.3 

36.3 

16.7 

18.4  8.6 

29.6 

3.2 

8.0 

24" 

1.20 

1.20 

31.9 

45.7 

37.2 

61.1 

43.7 

23.2 

22.5  12.9 

36.8 

3.2 

9.6 

30" 

1.50 

38.7 

55.4 

45.9 

72.5 

48.0 

25.1 

25.4  14.7 

43.6 

3.6 

12.0 

36" 

1.80 

56.0 

74.7 

60.6 

95.6 

63.4 

33.0 

31.8  18.8 

72.8 

4.0 

14.4 

42" 

2.10 

70.7 

99.8 

79.7 

137.8 

84.6 

37.5 

38.0  24.3 

92.8 

4.4 

16.8 

48" 

2.40 

91.7 

138.8 

84.6 

177.5 

100.2 

65.6 

44.7  29.8 

106.8 

4.8 

19.2 

TABLE  8— MECHANICAL  JOINT  PIPE  AND  FITTINGS— INSTALLATION  TIME 


Pipe 

Size 

Lineal  Foot- 

150#  I 

-Pipe  ^ 

Bends 

250#  . 

Tees 

Reducing 

Tee 

Cross 

Reducing 

Cross 

Re¬ 

ducer 

Sleeve 

»^o  3 

Line 

Joint 

Time  in  Man-Hours  to  Position 

or  Perform 

3" 

.12 

.13 

2.3 

3.5 

4.7 

2.2 

I.l 

1.0 

4" 

.16 

.18 

2.5 

3.8 

3.7 

5.0 

4.9 

2.4 

2.3 

1.2 

1.0 

6" 

.26 

.30 

3.8 

5.8 

5.2 

7.6 

6.4 

3.1 

3.5 

1.8 

1.5 

8" 

.36 

.40 

4.2 

6.4 

6.2 

8.3 

8.1 

3.9 

3.6 

2.0 

1.5 

10" 

.46 

.50 

5.6 

9.1 

8.0 

11.8 

9.8 

4.7 

4.8 

2.7 

2.0 

12" 

.60 

.60 

6.4 

10.1 

8.9 

13.0 

10.6 

5.0 

5.1 

2.9 

2.0 

14" 

.70 

.70 

8.1 

13.2 

11.5 

17.0 

14.2 

6.7 

6.7 

4.0 

2.5 

16" 

.80 

.80 

9.9 

16.3 

13.5 

20.9 

16.2 

7.7 

8.1 

4.9 

3.0 

18" 

.90 

.90 

10.8 

18.2 

14.2 

23.2 

17.0 

8.4 

8.4 

5.4 

3.0 

20" 

1.00 

1.00 

12.9 

21.9 

16.4 

27.8 

19.2 

10.3 

9.8 

6.6 

3.5 

24" 

1.20 

1.20 

16.7 

29.5 

20.6 

37.0 

24.2 

13.0 

11.6 

8.2 

4.0 

30" 

1.50 

27.2 

44.1 

29.2 

54.5 

32.8 

18.8 

15.7 

12.1 

5.0 

36" 

1.80 

37.4 

60.4 

40.6 

73.5 

42.9 

25.3 

19.8 

16.8 

6.0 

42" 

2.10 

50.7 

79.8 

50.9 

95.7 

54.7 

31.1 

26.8 

22.3 

7.0 

48" 

2.40 

66.2 

101.6 

64.1 

119.9 

70.0 

46.5 

31.2 

28.8 

8.0 
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TABLE  9— FLANGED  PIPE  AND  FITTINGS— INSTALLATION  TIME 


To  PosiHon  j 

or  Perforin  j 

Va"  I 

2^ 
_ 1 

1  ¥4  1 

I"  1 

l'/2" 

1  2"  1 

3"  1 

4"  1 

6"  1 

Jll 

10"  I 

12"  1 

14"  I 

16"  1 

J8"J 

20 

24" 

Time  in  Man-Hours 

Lineal  Foof — 

Unflanged  150^  Pipe 

.4 

.4 

.4 

.4 

.50 

.54 

.54 

1.0 

1.0 

1.5 

1.5 

2.0 

2.0 

2.5 

3.0 

3.0 

3.5 

4.0 

Lineal  Foot — 

Unflanged  2S0#  Pipe 

.5 

.5 

.5 

.5 

.6 

.7 

.7 

1.2 

1.2 

1.8 

1.8 

2.4 

2.4 

3.0 

3.6 

3.6 

4.2 

4.8 

Flanged  Joint — 150^ 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

2.2 

2.2 

2.2 

2.9 

2.9 

2.9 

3.5 

3.5 

4.0 

4.0 

Ranged  Joint — 300j^ 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

2.4 

2.4 

2.4 

3.1 

3.1 

3.1 

3.8 

3.8 

4.4 

4.4 

Elbows  45'’-90’’-l50# 

1.0 

1.0 

1.0 

1.0 

1.0 

1.3 

1.5 

2.3 

3.5 

5.0 

7.0 

9.0 

II.O 

12.0 

13.0 

13.0 

14.0 

14.0 

Elbows  45“-90‘’-300# 

l.l 

l.l 

l.l 

l.l 

l.l 

1.4 

1.6 

2.5 

3.9 

5.5 

7.7 

9.9 

12.1 

13.2 

14.3 

14.3 

15.4 

15.4 

Tee— 150# 

2.0 

2.0 

2.0 

2.0 

2.0 

2.2 

2.4 

3.4 

5.0 

6.5 

8.5 

10.5 

12.5 

13.5 

14.5 

14.5 

15.5 

15.5 

Tee— 300# 

2.0 

2.1 

2.1 

2.1 

2.1 

2.3 

2.5 

3.8 

5.5 

7.2 

9.4 

11.5 

13.7 

13.7 

15.9 

15.9 

17.1 

17.1 

Valves — 150# 

1.5 

1.5 

1.5 

1.5 

3.0 

3.7 

4.7 

6.0 

9.0 

11.0 

12.0 

12.5 

13.5 

20.0 

24.0 

Valves— 300# 

1.6 

1.6 

1.6 

1.6 

3.3 

4.0 

5.2 

6.6 

9.9 

12.1 

13.2 

13.8 

14.8 

22.0 

26.4 

Blank  Ranges — 150# 

.5 

.5 

.6 

.7 

1.3 

1.7 

2.5 

3.5 

4.5 

5.5 

6.0 

6.5 

6.5 

7.0 

7.0 

Blank  Ranges — 300# 

.5 

.5 

.7 

.8 

1.4 

1.8 

2.7 

3.8 

4.9 

6.0 

6.6 

7.1 

7.1 

7.7 

7.7 

Reducer — 150# 

.9 

1.2 

1.4 

2.3 

3.2 

4.5 

6.3 

8.1 

9.9 

10.8 

11.7 

11.7 

12.6 

12.6 

Reducer — 300# 

1.0 

1.0 

1.3 

1.5 

2.5 

3.5 

5.0 

7.0 

9.0 

11.0 

12.0 

13.0 

13.0 

14.0 

14.0 

Strainer — 150# 

1.5 

1.5 

1.5 

1.8 

2.0 

3.0 

4.0 

5.5 

7.5 

Strainer — 300# 

1.7 

1.7 

1.7 

2.1 

2.0 

3.4 

4.5 

6.0 

8.5 

oakum  needed  to  caulk  the  joints,  and  to  estimate  the 
number  of  man-hours  required  to  caulk  these  joints. 
When  all  the  man-hours  were  extended  and  totalled 
they  would  show  the  total  number  of  man-hours  re¬ 
quired  for  the  job. 

Where  acid  resisting  cast  iron  pipe  is  called  for, 
the  labor  performance  would  be  the  same  as  for  the 
regular  soil  pipe. 

We  will  next  take  a  look  at  the  other  types  of  cast 
iron  pipe  and  fittings,  namely  bell  and  spigot  pipe 
and  mechanical  joint  pipe. 

These  types  of  pipe  and  fittings  are  generally  used 
in  water  distribution  systems  for  towns  and  cities, 
and  for  service  lines  providing  water  for  industrial 
and  domestic  use  in  factories,  commercial  buildings 
and  homes. 

They  have  a  greater  resistance  to  corrosion  than 


steel  pipe  and  last  a  good  deal  longer,  thereby  mak¬ 
ing  a  more  economical  installation  in  the  long  run. 
Tables  7  and  8  present  man-hour  performances  cover¬ 
ing  these  materials. 

We  will  next  show  the  application  of  labor  for  150 
and  250  lb  pipe  with  150  and  300  lb  flanged  fittings, 
flanges,  valves  and  strainers. 

These  types  of  materials  are  generally  used  on  the 
installation  of  water,  steam  and  gas  lines.  To  use  the 
man-hours  shown  in  Table  9,  the  estimator  would  list 
the  linear  feet  of  pipe  (which  is  unflanged)  and  the 
fittings  and  valves,  etc.,  and  then  apply  the  position¬ 
ing  man-hours  shown  against  the  individual  items.  In 
addition  the  joints  must  be  counted  and  the  man¬ 
hours  for  this  item  applied  to  get  the  total  man-hours 
for  the  job.  In  estimating,  don’t  forget  to  put  flanges 
on  the  pipe,  using  appropriate  data  from  Table  2 
(June  ACHV). 


In  future  installments  of  this  series,  Job  Time  Reference  Data  will 
cover  installation  time  for: 

Stainless  steel  pipe  and  fittings 
Plastic-lined  pipe  and  fittings 
Plastic  pipe  and  fittings 
Centrifugal  pumps  and  sump  pumps 
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THREE  JOURNEYMAN  PLUMBERS  took  49  minutes,  or  2.45 
man-hours,  to  install  a  complete  residential  hydronic  heating 
system  in  a  3-bedroom,  2-bath  home  In  Crescent  Hills  colony, 
Allendale,  N.  J.  Purpose  was  to  demonstrate  the  feasibility  of 
installing  premium  quality  hydronic  heating  at  no  additional 
cost  to  buyers  of  lower-priced  homes.  The  point  was  emphatically 
made  using  a  boiler  (seen  at  left)  manufactured  by  Hydrotherm, 
Inc.,  baseboard  radiation  and  new  nailing  tool  (shown  below) 
from  Slant  Fin  Radiator  Corp.,  and  flexible  metal  connections 
made  by  Hydro-Flex  Corp. 


araatapnd 


AIR  CONDITIONED  ALAMO  turned  the  clock  back  at 
this  historic  shrine  of  Texas  liberty  in  San  Antonio.  Installa¬ 
tion  of  General  Electric  Weathertron  heat  pumps  permitted 
removal  of  steam  radiators,  pipes,  and  paddle-blade  fans, 
leaving  the  walls  virtually  uncluttered,  much  as  they  were 
back  in  1 836  during  the  ^ttle  of  the  Alamo.  Supply  outlets 
for  air  handling  units  are  heavy  hand-wrought  iron  window 
grilles,  typical  of  18th  century  Spanish  churches,  chemically 
aged  to  lend  an  authentic  touch. 


MINUTES  EQUAL  MONTHS  on  this  new  analog 
computer  used  by  Minneapolis-Honeywell  tem¬ 
perature  control  engineers  to  duplicate  climate 
and  building  conditions  anywhere  in  the  world. 
Computer  Inputs  simulate  outdoor  temperatures, 
wind  direction  and  velocity,  diurnal  solar  varia¬ 
tions,  latitude  and  cloud  cover;  also,  building 
size  and  construction,  glass  area,  insulation,  air 
conditioning  requirements,  piping  and  ductwork. 
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ACHY  REFERENCE  SECTION 


PERKINS 


C.  Stuart  Perkins  received  his  BSME 
from  the  University  of  Minnesota  in 
1935.  Following  employment  with  Gen¬ 
eral  Electric  as  a  design  engineer,  he 
joined  the  Detroit  architectural  firm  of 
Smith,  Hinchman  and  Grylles  as  a 
mechanical  engineer  specializing  in 
heating,  refrigeration,  and  process  pip¬ 
ing.  During  World  War  II  he  super¬ 
vised  preparation  of  flight  control  data 
for  Minneapolis-Honeywell  and  pre¬ 
pared  design  criteria  on  government 
maintenance  projects  for  the  AEC.  An 
ASHRAE  member,  he  is  presently  head 
of  the  mechanical  department,  Albert 


C.  Martin  and  Associates,  architects 
and  engineers  of  Los  Angeles. 

Robert  F.  Coyne,  received  his  BSME 
from  the  University  of  Santa  Clara, 
California  in  1950.  After  service  as. an 
artillery  officer  during  the  Korean  War, 
he  joined  the  building  construction  firm 
of  George  A.  Fuller  Company,  New 
York,  as  a  field  mechanical-electrical 
engineer  on  construction  projects  in 
Ohio,  New  York  and  California.  He 
joined  Albert  C.  Martin  and  Associates 
in  1956,  as  mechanical  project  engineer 
on  commercial  and  industrial  installa¬ 
tion.  He  is  also  a  member  of  ASHRAE. 


COYNE 


Air  Conditioning  the  Electronic 
Research  and  Development  Center 


Design,  construct,  and  occupy  within  twelve  months — that  is  the  norm  established  by 
the  rapidly  expanding  electronic  research  and  development  industry.  Design  must 
enable  paditions,  equipment  and  utilities  to  be  rearranged  as  needed,  provide  for 
future  expansion,  and  solve  the  special  problems  of  the  physical  environment. 

A  successful  air  conditioning  system  for  the  R  &  D  Center  is  the  end  result  of  a  detailed 
study  of  design  criteria,  types  of  generating  systems,  methods  of  air  distribution, 
degree  of  temperature  control,  first  cost,  operating  cost,  architectural  appearance 
and  ease  of  maintenance.  Herein  are  guidelines  that  will  prove  useful  in  such  a  study. 


^PECIAL  REQUIREMENTS  for  air  conditioning 
^  the  research  and  development  center  constitute  no 
new  design  considerations  in  connection  with  the  nor¬ 
mal  heating  and  cooling  load  estimate,  except  that 
these  requirements  are  considerably  more  intensified. 
The  varied  problems  presented  to  research  centers 
require  frequent  changing  of  design  teams  and  lab¬ 
oratory  facilities.  Furthermore,  pleasant  surround¬ 
ings  and  expansion  potential  are  mandatory  for  a  new 
industry  that  employs  personnel  who  have  achieved 
a  high  level  of  education  and  professional  experi¬ 
ence.  Scientific  personnel  who  will  occupy  such  a 
center  constitute  a  unique  group.  The  average  scien¬ 
tist  has  a  high  educational  status,  high  income,  and 
most  important,  individuality. 

Since  quality  performance  of  this  group  is  essen¬ 
tial  to  the  success  of  the  company,  every  effort  is 
made  to  provide  the  best  working  conditions.  This  is 
normally  accomplished  by  providing  private,  two-,  or 
four-man  offices  and.  conference  spaces  on  the  perim¬ 
eter  areas  of  single  or  multi-story  buildings,  with 
laboratories,  service  and  special  equipment  areas 
concentrated  into  central  spaces.  Extremely  large 
glass  window  areas  on  the  perimeter  offices  overlook¬ 
ing  a  pleasing  exterior  environment  are  desirable. 

Naturally,  this  greatly  complicates  the  problems  of 
solar  load  control  throughout  the  year.  The  solution, 
which  is  a  joint  effort  of  the  architect  and  the  air 


conditioning  designer,  must  provide  a  happy  medium 
between  appearance  and  increased  refrigeration  load. 
Several  very  satisfatcory  solutions  have  been  found 
in  various  combinations  of  tinted  solar  glass,  projec¬ 
tion  overhangs,  and  decorative  sun  screens.  Each 
solution  is  a  working  compromise  between  aesthetics 
and  mechanical  efficiency.  Interior  laboratory  areas, 
where  electronic  devices  are  assembled,  tested,  and 
utilized  on  research  projects,  are  notorious  for  ex¬ 
tremely  high  power  loads,  at  times  averaging  30 
watts  per  sq  ft,  and,  in  special  situations,  175  and 
higher  foot-candle  lighting  loads.  Diversity  and  flexi¬ 
bility  factors  are  often  present,  therefore  each  proj¬ 
ect  requires  special  interior  load  analysis  so  that  the 
all  important  comfort  condition  of  these  working 
spaces  can  be  maintained  at  minimum  cost. 

Extra  attention  beyond  that  required  for  normal 
comfort  conditions  should  be  given  special  work 
areas,  such  as  photographic  studios  with  high- 
intensity  floodlighting  and  blackout  provisions;  com¬ 
puter  areas  with  intricate  temperature  and  humidity 
relationships;  and  “white”  rooms,  with  their  delicate 
air  filtration  problems.  The  area  of  micro-wave  and 
radar  penthouse  with  special  antenna  installations, 
makes  the  location  of  mechanical  roof  mounted  equip¬ 
ment  critical,  but  not  prohibitive  with  respect  to  line 
of  site,  proximity  of  metal,  and  the  problems  created 
by  chemically  treated  cooling  tower  water  sprays. 
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Design  Criteria  Filtering  Conditions 

The  following  criteria  have  proven  quite  satisfac-  1.  Replaceable  media  glass  fiber  air  filters  with 
tory  as  a  general  design  basis  for  research  and  devel-  strainer  mat  as  minimum  filter  on  all  outside  and  re- 
opment  centers  in  Southern  California.  These  criteria  turn  air  systems. 

are  always  reviewed  and  modified  when  necessary  to  2.  Electrostatic  and  carbon  filters  in  air  stream: 
suit  specific  requirements  of  the  installation:  only  if  required  by  special  people  or  equipment 

occupancy. 

Outdoor  Conditions 


Summer  Winter 

95  to  105  deg  F  db  30  to  40  deg  F  db 

70  to  75  deg  F  wb  30  to  40  deg  F  wb 

Indoor  Conditions 

Summer  Winter 

75  deg  db  75  deg  db 

62V2  deb  wb 

Occupancy  Conditions 

Metabolism  rate  is  based  on  moderately  active  office 
work.  Occupancy  load  is  based  on  approximately  one 
person  per  60  sq  ft  in  office  and  one  person  per  100 
sq  ft  in  laboratories. 

Ventilation  Conditions 

1.  Use  20^0  minimum  out.side  ventilation  air  with 
provisions  in  special  cases  for  100%  outside  air 
conditions. 

2.  Building  pressurization  is  maintained  at  3% 
maximum  of  total  air  supply  quantity. 

3.  All  conference  and  coffee  rooms  are  100%  air 
exhausted. 

4.  Janitor  and  toilet  rooms  receive,  either  through 
a  primary  or  secondary  supply,  15  air  changes  per 
hour  with  100%  mechanical  exhaust. 

5.  Inclosed  stairw’ells  receive  12  air  changes  per 
hour  mechanical  exhaust. 

6.  Occupied  office  areas  receive  a  minimum  15  air 
changes  per  hour  with  exact  air  quantities  subject 
to  cooling  and  heating  load  analysis. 

Air  Velocity  Conditions 

1.  Main  supply  duct  air  velocity:  2000  fpm  maxi¬ 
mum  on  low  pressure  systems,  4000  fpm  on  medium 
pressure  systems. 

2.  Branch  duct  velocities:  based  on  0.1-inch  SP 
per  100  lineal  feet  of  duct. 

3.  Neck  velocity  at  diffu.sers:  not  to  exceed  850 
fpm. 

4.  Air  velocity  at  cooling  coil:  not  to  exceed  550 
fpm. 

5.  Air  velocity  at  heating  coil:  not  to  exceed  700 
fpm. 

6.  Return,  exhaust,  or  outside  air  grille  face  veloc¬ 
ity:  not  to  exceed  450  fpm. 


Zoning  Conditions 

1.  Executive  offices,  corner  exterior  offices,  confer¬ 
ence  rooms,  and  appropriate  adjacent  offices:  pro¬ 
vided  with  individual  controls. 

2.  Other  offices  and  normal  interior  spaces:  pro¬ 
vided  with  area  zone  control  on  a  square  foot  basis 
of  1000  to  2000  sq  ft  each. 

3.  Special  laboratory  or  equipment  areas :  independ¬ 
ently  and  individually  controlled. 

4.  Exterior  offices  or  areas :  zoned  by  exposure  and 
controlled  by  space  thermostat  with  outdoor  tempera¬ 
ture  compensator. 

Types  of  Generating  Systems 

Four  possible  mechanical  .solutions  are  available  to 
provide  air  conditioning,  heating  and  ventilating  to 
any  given  research  and  development  center,  namely: 
unitary,  building  central,  building  package,  and  proj¬ 
ect  central.  Each  center  must  be  thoroughly  analyzed 
with  regard  to  the  four  solutions  to  determine  accu¬ 
rately  which  is  the  acceptable  choice. 

The  unitary  approach  employs  self-contained  gas 
or  electric  package  units  strategically  located  in  the 
space,  suspended  under  or  mounted  on  the  roof.  See 
Fig.  1.  This  system  has  many  advantages  and  dis¬ 
advantages. 

The  advantages  are:  very  low  first  cost,  minimum 
costly  floor  space  required,  verv'  short  duct  runs, 
units  that  can  easily  be  replaced  if  failure  occurs.  It 
also  simplifies  the  problem  of  breaking  a  lease.  The 
electric  all-year  (heat  pump)  package  units  offer 
additional  advantages  in  low  silhouette  and  elimina¬ 
tion  of  all  water  piping  and  water  treatment. 

The  disadvantages  are:  problems  of  increased 
maintenance,  higher  operating  cost,  lack  of  zone 
standby  capacity,  and  poor  architectural  appearance 
(unless  roof  mounted  equipment  is  hidden  by  a  deco¬ 
rative  screen).  Normally,  defense-oriented  and 
financed  research  and  development  centers  are  pri¬ 
marily  interested  in  satisfactory  operation  of  the  air 
conditioning  system  at  minimum  first  cost. 

A  building  central  system  consists  of  either  base¬ 
ment  or  roof -mounted  equipment  capable  of  generat¬ 
ing  (with  steam  boilers  and  absorption  refrigeration 
equipment,  or  electrically  powered  centrifugal  refrig¬ 
eration  equipment  and  gas/oil-fired  hot  w^ater  boilers) 
the  heating  and  cooling  water  media  for  distribution 
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--Outside  air  intake 


Fig.  I.  The  unitary  approach  employs  self-contained  gas  or  electric  package  units 
strategically  located  in  the  space,  suspended  under,  or,  as  here,  mounted  on  the  roof. 


to  either  central  or  remote  fan  stations  in  the  indi¬ 
vidual  buildinjr.  See  Figs.  2  and  3.  Advantages  of  this 
approach  are  similar  to  those  of  the  unitary  ap¬ 
proach,  except  that  initial  costs  are  higher  and  the 
basement  is  sometimes  not  available  for  mechanical 
equipment.  However,  as  a  plus  advantage,  operating 
and  maintenance  costs  are  considerably  lower  than  in 
unitary  systems.  Disadvantages  of  this  system  in¬ 
clude  water  treatment  at  each  building  and  the 
probability  of  a  standby  fuel  oil  system  for  the  heat¬ 
ing  boiler. 

The  building  package  system  consists  of  either 
basement  or  roof-mounted  hot  water  or  steam  boiler 
a.ssemblies  and  a  roof-mounted  cooling  tower.  Heat¬ 
ing  and  condenser  water  piping  run  to  self-contained 
fan-compressor  package  assemblies  located  through¬ 
out  the  building  in  advantageous  positions.  See 
Fig.  4. 

Advantages  of  this  system  are:  first  cost  is  less 
than  the  building  central  system,  supply  duct  runs 
are  a  minimum,  return  air  is  taken  from  the  space 
adjacent  to  the  package  unit.  Disadvantages  are: 
increased  maintenance,  use  of  expensive  floor  space 
and,  in  some  cases,  noise  and  vibration. 

Project  central  .systems  provide  a  central  heating 
and  cooling  water  generating  plant  for  the  entire  site 
with  water  pumped  through  insulated  overhead  or 
underground  piping  to  individual  building  fan  sta¬ 
tions.  See  Fig.  5.  Advantages  are:  centralized  mainte¬ 
nance  for  the  main  equipment  units,  best  architec¬ 
tural  appearance,  central  fuel  oil  standby  system,  and 
emergency  building  refrigeration  and  heating  capac¬ 
ity  with  no  increase  in  equipment  size  or  number. 
Disadvantages  are:  high  first  cost,  long  piping  dis¬ 
tribution  runs,  large-volume  water  treatment,  and 
the  necessity  of  metering  the  heating  and  cooling  sy.s- 
tems  if  resale  of  property  is  considered. 


Types  of  Air  Distribution  Systems 

Several  general  types  of  air  distribution  systems 
have  been  successfully  employed  in  R  &  D  facilities. 
Medium-  and  low-velocity  double-duct  systems  and 
low-velocity  multizone  duct  systems  are  primarily 
a.ssociated  with  the  building  central  and  project  cen¬ 
tral  systems.  Unitary  and  building  package  systems 
utilize  low-velocity  single  ducts  to  distribute  the  air 
as  the  unit  cycles  through  heating,  ventilating,  and 
cooling  stages. 

Standard  duct  construction  and  hangers  are  em¬ 
ployed  on  all  systems.  A  special  climatic  condition 
encountered  in  Southern  California  often  allows  re¬ 
duction  of  the  cold-hot  duct  size  ratio  from  the  stand¬ 
ard  100-75  to  a  more  economical  100-40.  Return-air 
ceiling  plenum  systems  with  short  trunk  ducts  back 
to  air  handling  equipment  have  been  used  extensively 
and  satisfactorily,  except  in  special  offices  and  confer¬ 
ence  rooms  where  possible  cross  talk  through  plenum 
space  might  be  objectionable.  Air  handling  equipment 
has  varied  from  the  factory-built  package  as.sembly 
to  the  complete,  field-fabricated  installations.  The 
actual  type  .selected  is  a  function  of  cost,  air  quanti¬ 
ties  required  and  equipment  space  available.  The 
trend  is  to  more  factory-built,  unit  installations. 

Exterior  ducts  exposed  to  weather  are  insulated  on 
the  inside  of  the  duct,  with  all  joints  sealed  with  a 
pliable  plastic  weatherproof  cement.  Interior  building 
ducts  receive  standard  thermal  wrapping  with  taped- 
on  joints.  Canvas- jacketed  insulation  is  used  on  ex¬ 
posed  ducts,  with  interior  acou.stic  lining  applied  in 
special  quiet  areas. 

Types  of  Temperature  Control 

Temperature  control  sy.stems  have  run  the  com¬ 
plete  cycle  of  electric,  pneumatic,  electronic,  and  vari¬ 
ous  combinations.  The  unitary  and  building  package 
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Fig.  2.  One  form  of  the  building  cenfral  approach  consists  of  a  central  system  in  the 
basement  generating  hot  and  chilled  water  to  feed  a  roof-mounted  multizone  unit  that 
supplies  all  floors  with  conditioned  air. 


Mixing  attenuation 
box 


Hot  water 
heating  pump 


3.  A  variation  of  the  building  central  system  utilizes  chilled  and  hot  water  in  more 
than  one  multizone  unit  for  supply  of  conditioned  air  to  each  floor. 


system  normally  incorporates  a  simple  electric  heat- 
vent-cool  cycle  on  a  zone  thermostat  with  a  program 
device  that  will  prevent  all  the  unitary  compressors 
of  the  project  from  starting  at  the  same  time,  fol¬ 
lowing  a  possible  power  failure.  Building  central 
installations  have  been  either  pneumatic  or  electric 


with  the  initial  projects  having  the  mechanical  equip¬ 
ment  started  and  stopped  locally.  With  more  recent 
projects  there  is  a  definite  trend  to  a  remote  tempera¬ 
ture  control  console  location  from  which  operation 
and  limited  trouble-shooting  maintenance  functions 
can  be  performed. 
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Pig.  4.  The  building  package  system  consists  of  basement  or  roof  mounted  boiler 
assemblies  and  cooling  tower.  Heating  and  condenser  water  piping  run  to  self-contained 
fan-compressor  package  assemblies  located  in  strategic  positions. 


A  project  central  installation  makes  the  remote 
console  an  essential  installation  to  control  both  the 
liquid  and  air  mediums  and  to  maintain  the  desired 
comfort  conditions  in  the  project  buildings.  The  proj¬ 
ect  central  remote  temperature  control  console  most 
particularly  demonstrates  the  ability  of  the  installa¬ 
tion  to  reduce,  by  a  minimum  of  25%,  the  number  of 
maintenance  personnel  required. 

Specific  Examples 

Examples  of  the  foregoing  principals  are  illus¬ 
trated  in  the  following  Research  and  Development 
projects: 

Space  Technology  Laboratory  Facility,  El  Segundo 
Calif.,  consists  of  850,000  sq  ft  of  usable  space  in 
seven  buildings  housing  approximately  4,500  people 
on  a  40-acre  site.  A  building  central  system  was  in¬ 
stalled.  In  each  building’s  basement  is  located  self- 
sufficient  generating  equipment.  Each  building  has 
approximately  a  500-ton  refrigeration  load  split  be¬ 
tween  two  480-volt  hermetic  centrifugal  chilled 
water  compressors. 

Heating  water  medium  is  produced  by  two  gas-fired 
60-bhp  assemblies  with  oil  .standby.  Each  unit  is 
selected  at  60%  of  full  capacity  to  provide  a  mini¬ 
mum  of  standby  capacity.  Penthouse-located,  field 
built-up  fan  assemblies  have  double-duct  air  handling 
systems  to  distribute  low-velocity  supply  air  to  each 
zone  area.  Each  private  office  and/or  laboratory  con¬ 
stitutes  an  individual  zone  for  the  local  pneumatic 
temperature  installation.  Normal  utility  services  of 
hot  and  cold  water,  natural  gas,  and  dry  compressed 
air  is  supplied  to  each  interior  laboratory  area  for 
initial  or  future  use. 


Fig.  5.  The  project  central  system  starts  with  a  central 
plant  for  generating  heating  and  cooling  media  for  dis¬ 
tribution  to  individual-building  fan  stations. 


Atomics  International  Division  of  North  American 
Aviation  at  their  new  Canoga  Park,  Calif.,  facility 
has  243,000  sq  ft  in  three  buildings  which  house 
approximately  4,300  people  on  a  30-acre  site.  This 
facility  utilizes  the  unitary  system  with  approxi¬ 
mately  1000  tons  of  refrigeration  and  850,000  Btuh 
of  heating  supplied  by  packaged  all-year  heat  pumps. 
Package  installations  are  roof-mounted  with  each 
zone  averaging  about  15  tons  refrigeration.  Single, 


70 


JULY,  1961,  AIR  CONDITIONING.  HEATING  AND  VENTILATING 


RESEARCH  LABORATORIES 


low-velocity,  insulated  supply  ducts  distribute  air  to 
the  occupied  areas  located  immediately  below  the  roof 
equipment. 

An  electric  zone  thermostat  actuates  the  year- 
round  heat  pump  cooling-ventilating-heatinj?  cycle  in 
conjunction  with  an  adjacent  unit  on-off  switch. 
Future  increa.ses  in  air  conditioning  load  can  be 
simply  offset  with  the  addition  of  new  units. 

Large  variable  quantities  of  laboratory  hood  ex¬ 
haust  systems  require  considerable  changing  of  the 
outside  make-up  air  quantities  on  all  the  zone 
assemblies. 

Special  radioactive  areas  are  conditioned  by  com¬ 
pletely  isolated  systems.  All  return  and  exhaust  air 
is  completely  filtered  with  high-efficiency  mechanical 
filters  to  remove  possible  contamination.  Continuous 
sampling  of  air  systems  by  experienced  personnel 
eliminates  any  radiation  hazards. 

All  building  areas  are  completely  protected  by 
sprinklers.  Utility  services  supplied  to  the  laboratory 
areas  include  hot  and  cold  domestic  and  industrial 
water  systems,  compressed  air,  vacuum,  natural  gas, 
distilled  water,  and  several  inert  gases. 

Thompson-Rnmo-Wooldridge  Laboratories,  Canoga 
Park,  Calif.,  has  nine  buildings  of  approximately 
800,000  sq  ft  to  house  5,000  people  on  a  90-acre  site. 
A  project  central  system  supplies  hot  and  chilled 
w'ater  from  a  central  plant  to  the  laboratories  and 
administrative  building.  Factory  assembled  fan-coil 


air  handling  units  are  installed.  Four  4160-volt,  1250- 
ton  hermetic  centrifugal  refrigeration  compressors, 
in  conjunction  with  three  250  hp  natural  gas  and 
oil-fired  hot  water  boilers,  generate  respectively  40- 
deg  chilled  and  200-deg  hot  water. 

All  hot,  chilled,  and  condenser  water  pumping  sys¬ 
tems  consist  of  groups  of  four  parallel-connected,  480- 
volt  water  pumps;  three  of  each  group  are  in  use, 
and  the  other  is  a  standby.  Conden.ser  water  (18,000 
gpm)  is  pumped  to  three  heat-rejecting,  decorative 
spray  ponds.  The  ponds  are  treated  with  chemicals  to 
prevent  algae  growth;  filters  help  maintain  an  effi¬ 
cient  condenser  water  system. 

Roof-mounted  fan  assemblies  deliver  air  to  occu¬ 
pied  spaces  through  a  modified  medium-velocity  hot- 
and  cold-duct  system.  Zone  temperature  control  is  by 
area  space  load  and  compass  exposure.  An  electronic- 
pneumatic  temperature  control  console  and  system, 
with  console  located  in  the  Utility  Center  building, 
provides  for  both  trouble  shooting  and  remote  control 
of  the  site  mechanical  facilities.  A  standard  independ¬ 
ent  building  utility  distribution  system  supplies  hot 
and  cold  water,  natural  gas,  and  compressed  air  serv¬ 
ices  to  the  interior  laboratory  areas. 

A  restatement  of  design  concept  for  research  and 
development  installation,  illustrates  that  the  guiding 
influences  of  design  as  outlined  in  these  pages  would 
be  low  first  cost,  maximum  flexibility,  and  the  ability 
to  expand  the  ba.sic  facility  at  minimum  cost  and 
disturbance. 


Air  Conditioning 
Laboratory  Animal  Quarters 


The  role  of  the  laboratory  animal  in  the  development  of  antibiotics,  tranquilizers,  and 
other  weapons  against  disease  has  proven  invaluable.  So  has  the  part  played  by  air 
conditioning.  Herein  is  described  how  some  systems  for  the  latest  biological  laboratories 
have  been  designed. 


WITHOUT  AIR  CONDITIONING,  scientists  could  not 
adequately  control  variations  in  temperature 
and  humidity  in  rooms  where  mice,  rats,  monkeys 
and  other  laboratory  animals  are  used  to  test  the 
effectiveness  and  safety  of  such  medical  weapons  as 
penicillin,  polio  vaccine  and  other  new  and  unfamiliar 
agents.  Without  air  conditioning,  environmental 
variables  could  be  introduced  which  might  lead  to 
inaccurate  and  incorrect  conclusions  from  experi¬ 
ments. 


Air  conditioning  of  animal  facilities  in  research 
laboratories : 

(1)  Eliminates  variations  in  temperatures  and 
humidity  which  may  have  an  effect  on  experimental 
results;  (2)  improves  and  insures  the  health  of  lab¬ 
oratory  animals  by  permitting  windows  to  remain 
closed,  thereby  reducing  dust,  dirt  and  sudden  drafts 
that  can  chill  and  kill  a  delicate  white  mouse;  (3) 
.saves  valuable  laboratory  space  by  putting  many 
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Robert  F.  Crossman,  manager  of  ex-  Ralph  Elsea,  senior  application  engi- 
port  unit  engineering  of  Carrier  Air  neer  for  Carrier  Air  Conditioning  Co., 

Conditioning  Co.,  a  division  of  Carrier  joined  the  company  in  1945  upon  his 

Corp.,  is  a  graduate  of  Syracuse  Uni-  discharge  from  the  Air  Force.  His  first 

versity  with  a  B.S.  in  mechanical  engi-  assignments  were  as  draftsman  and 

neering.  He  joined  Carrier  in  1951  as  branch  engineer  in  the  St.  Louis  office, 

an  application  engineer  in  the  Syracuse  In  1951  he  became  a  project  engineer 

home  office,  became  a  senior  engineer-  in  the  Chicago  office.  He  was  assigned 

ing  instructor  in  1954,  then  moved  on  to  to  the  Syracuse  home  office  in  1953  as 
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more  animals  in  a  room  than  would  otherwise  be 
possible;  and  (4)  perfects  the  breeding  of  these 
animals  in  quantity  and  quality,  guaranteeing  a 
dependable  supply. 

Design  Standards 

The  first  step  in  system  design  should  be  consulta¬ 
tion  with  the  scientists  involved.  The  ultimate  goal 
of  the  research  program  will  determine  the  design 
standards.  In  many  ca.ses,  human  comfort  condi¬ 
tions  (about  76  deg  F  and  55%  rh)  are  adequate  to 
maintain  the  health  of  animals  in  research  work. 
The  most  important  factor  is  that  both  temperature 
and  humidity  remain  fairly  constant. 

Heat  load  from  these  animals  depends  on  the 
species  and  number  to  be  housed  in  a  room.* 


*  See  Handbook  of  Air  Conditioning,  Heating  and  Ventilating 
for  Heat  Conversion  of  Animals,  p.  1-163;  Conditions  for  labora¬ 
tory  animals,  p.  1-293. 


Another  primary  consideration  is  that  the  animals 
have  a  draft-free  environment.  Number  of  air 
changes  per  hour,  however,  must  be  sufficient  to 
keep  odors  to  a  minimum  for  the  benefit  of  laboratory 
employees.  A  common  rate  is  12  air  changes  per 
hour.  Animal  odors  cannot  be  eliminated  without 
the  expensive  and  time-consuming  process  of  wash¬ 
ing  each  animal.  But  odors  can  be  minimized  if 
personnel  are  good  housekeepers  and  change  bedding 
and  cages  frequently. 

The  best  way  to  combat  odors  is  to  introduce  and 
exhaust  100%  outside  air.  This  vital  and  nearly 
universal  requirement  not  only  prevents  odors  and 
bacteria  from  recirculating  and  concentrating,  but 
also  avoids  constant  cleaning  of  filters  clogged  with 
animal  hair  and  dry  food  particles. 

For  most  applications,  the  use  of  all  outside  air 
virtually  eliminates  standard  self-contained  appa¬ 
ratus.  The  cooling  coil  in  this  equipment  is  inade¬ 
quately  sized  for  handling  the  heat  load  of  the  outdoor 


Fig.  6.  Part  of  the  complex  of  20 
individually  air  conditioned  ani¬ 
mal  breeding  buildings  at  the 
U.S.  Army  Biological  Warfare 
Laboratories  at  Fort  Detrick,  Md. 
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air  generally  required.  In  addition,  these  applica¬ 
tions  often  require  more  horsejwwer  when  packaged 
units  are  used. 

Equipment  and  system  performance  must  be  de¬ 
pendable  to  avoid  costly  repeating  of  experiments. 

Applied  Systems 

An  applied  .system,  tailored  to  the  job,  is  the 
answer  for  small  laboratories  or  for  animal  quarters 
in  larger  facilities.  More  than  5,000  animals  of  dif¬ 
ferent  .species  are  located  in  portions  of  a  fully  air 
conditioned  three-story  building  of  Bristol  Labora¬ 
tories,  a  pharmaceutical  hou.se  in  Syracuse,  N.  Y. 
A  complete  remodeling  of  the  building  eight  years 
ago  included  the  installation  of  two  applied  systems 
to  serve  three  animal  rooms  and  four  small  pharma¬ 
ceutical  laboratories.  Additional  systems  handle  the 
remainder  of  the  building. 

Two  animal  rooms,  containing  mice,  rats  and 
guinea  pigs,  are  held  at  76  deg  F,  plus  or  minus  one 
degree.  Two  40-ton  reciprocating  condensing  units 
on  an  outside  loading  platform  supply  refrigerant  by 
direct  expansion  to  two  fan-coil  units  of  2,000  and 
6,500  cfm.  The  latter  are  installed  over  false  ceil¬ 
ings  in  each  room  as  a  space  economy  measure,  and 
they  supply  100%  outdoor  air  through  ceiling  dif¬ 
fusers. 

Exhaust  outlets  are  placed  high  on  the  w'alls  to 
remove  heat  rising  from  the  animals  and  to  facili¬ 
tate  wall  washing.  The  exhausts  are  vented  directly 
outside  so  that  odors  do  not  penetrate  other  areas. 

A  second  .system  of  25  tons  capacity  serves  rabbits 
located  in  two  connecting  rooms,  one  of  600  sq  ft 
and  the  other  400  sq  ft.  Because  rabbits  like  it 
cooler,  a  temperature  of  68  deg  is  maintained. 

All  these  areas  operate  on  15  air  changes  per  hour, 
slightly  higher  than  usual  for  this  application.  This 
feature,  combined  with  good  house-cleaning,  mini¬ 
mizes  odors  despite  the  high  animal  concentration. 
Air  is  recirculated  in  the  four  laboratorie.s,  but  not 
in  the  animal  rooms. 

“Air  conditioning  is  of  utmost  importance  in  our 
work,”  says  Dr.  Merle  H.  Pindell,  head  of  the  depart¬ 
ment  of  pharmacology'.  As  an  example,  “every 
batch  of  drugs  produced  by  Bristol  for  injection  in 
humans  is  first  tested  on  rabbits.  If  there  is  even  a 
minute  amount  of  foreign  matter  pre.sent,  it  will 
cau.se  a  fever  in  the  animals.  And  if  the  increase 
in  body  temperature  is  greater  than  six-tenths  of  a 
degree,  the  entire  lot  is  di.scarded.  As  a  result,  we 
rely  on  air  conditioning  to  prevent  an  externally 
induced  variability  in  the  animal’s  body  temperature 
in  order  to  .standardize  conditions  maximally. 

“We  purchase  our  animals  from  suppliers,  paying 
up  to  30  cents  for  a  mouse,  $2  for  a  guinea  pig  and 
.$3  for  a  rabbit.  If  we  were  breeding  our  own  animals, 
air  conditioning  would  be  even  more  important.” 


Fig.  7.  Conditioned  air  for  breeding  room  at  Fort 
Detrick  enters  through  ductwork  at  ceiling,  then  flows 
down  behind  perforated  "live  wall"  and  into  room. 
Another  live  wall  across  the  room  picks  it  up,  allowing 
12  draft-free  air  changes  per  hour. 


Animal  Farm 

One  of  the  largest  animal  breeding  farms  in  the 
world  is  at  Fort  Detrick,  the  U.  S.  Army  Biological 
Warfare  Laboratory  at  Frederick,  Md.  Unlike  other 
such  farms,  it  sells  no  animals  but  supplies  its  own 
laboratories  that  are  dedicated  to  the  creation  of 
invisible  weapons  of  w'ar,  and  to  defenses  against 
them.  The  farm  was  built  in  1953  to  (1)  control 
animal  quality,  (2)  make  sure  the  supply  meets  the 
demand,  and  (3)  breed  species  impossible  to  pur- 
cha.se  elsewhere  in  sufficient  quantity  or  quality. 

At  any  given  time,  the  population  of  this  farm 
will  include  about  35,000  mice,  25,000  guinea  pigs, 
500  rabbits  and  250  monkeys.  All  but  the  monkeys 
are  born  on  the  farm. 

The  animals  are  hou.sed  in  20  single-story  concrete 
block  buildings,  16  containing  three  rooms  and  four 
with  two  larger  rooms.  See  Fig.  6.  The  three-room 
structures  each  have  their  own  15-ton  applied  system. 
The  two-room  buildings  house  monkeys  and  rab¬ 
bits,  who.se  higher  heat  output  requires  30-ton  sys¬ 
tems.  All  chilling  cycles  are  of  the  direct  expansion 
type. 

The  reciprocating  compressors  unload  on  capacity 
control  down  to  one  cylinder.  And  each  of  the  56 
windowle.s.s  rooms  has  its  own  1,000  cfm  fan  coil 
unit,  complete  with  preheat  and  reheat  coils,  floor- 
mounted  in  an  anteroom. 

The  .systems,  designed  by  Fort  Detrick  engineers, 
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are  unusual  in  two  respects — the  method  of  air  dis-  use  of  animals,”  says  Dr.  Melvin  M.  Rabstein,  chief 
tribution  and  the  use  of  15%  recirculated  air.  of  the  animal  farm  and  president  of  the  national 

As  many  as  6,000  mice  or  1,200  guinea  pigs  may  be  Animal  Care  Panel.  “In  order  to  assure  a  steady 
stacked  in  cages  5  ft  high  around  the  484-sq  ft  rooms,  flow  of  animals,  it  is  vital  that  we  control  every  point 
yet  temperature  and  humidity  are  held  constant  at  of  production.  For  example,  reproduction  in  animal 
what  is  considered  optimum  at  the  farm  for  each  colonies  without  air  conditioning  drops  to  a  very 
species.  This  is  80  deg  for  mice,  74  deg  for  guinea  low  level  during  the  summer  months.  Conversely, 
pigs,  70  deg  for  rabbit.s,  78  deg  for  monkeys,  and  50  low  winter  humidity  can  result  in  high  mortality 
to  60%  relative  humidity  throughout.  rates  among  suckling  mice.” 

Twelve  air  changes  per  hour  are  draftlessly  cir¬ 
culated  with  the  aid  of  what  is  called  a  “live  wall.”  Central  System 

See  Fig.  7.  This  technique  involves  ducting  condi-  The  design  of  an  air  conditioning  system  for  large 
tioned  air  from  the  central  apparatus  at  ceiling  laboratory  buildings  housing  research  animals  differs 
height  into  a  four-inch-deep  plenum  between  a  nor-  from  any  big  building  system  mainly  in  air  distri- 
mal  wall  and  one  made  of  perforated  panels.  Air  bution,  exhaust  and  the  use  of  100%  outside  air. 
flows  gently  into  the  room,  through  and  around  the  The  new  three-story,  aluminum-and-glass  occupa- 
cages,  and  out  through  another  live  wall  on  the  tional  and  environmental  health  laboratory  building 
opposite  side  of  the  room.  for  the  Wayne  State  University  College  of  Medicine, 

At  this  point,  85%  of  the  room  air  is  pushed  out  Department  of  Industrial  Medicine  and  Hygiene,  in 
of  the  building  by  positive  pressure  within  the  room  the  heart  of  Detroit,  offers  an  example.  It  has  been 
(new  animal  quarters  now  being  built  will  use  fans  in  operation  one  year. 

to  exhaust  the  air).  At  pre.sent  the  department  is  .studying  the  effects 

The  remaining  15%  room  air  is  returned  to  the  on  the  lungs  of  breathing:  (1)  beryllium,  for  the 
central  air  handling  device  through  a  cleanable  American  Cancer  Society;  (2)  city  street  air,  for 
filter  which  is  serviced  twice  a  week.  This  is  because  the  U.  S.  Public  Health  Service;  and  (3)  radioactive 
the  thermo.stat  and  hydrostat  are  placed  in  the  return  material,  for  the  Atomic  Energy  Commission.  All 
duct  at  the  unit.  While  this  recirculation  is  not  of  these  experiments  involve  nearly  5,000  animals 
ideal  from  an  odor  standpoint,  it  does  provide  precise  including  monkeys,  rabbits,  guinea  pigs,  rats  and 
temperature  and  humidity  control,  the  primary  re-  mice. 

quirement  at  Fort  Detrick.  “Those  animals  w'ere  a  major  factor  in  designing 

“A  major  portion  of  the  re.search  here  involves  the  an  air  conditioning  system  for  this  building,”  says 


■  -.?  - 


Fig.  8.  An  ambient  air  room  at  the  Wayne  State  Uni-  Fig.  9.  Static  pressure  gages  in  corridor  keep  tabs  on 
versity  College  of  Medicine  in  Detroit  is  equipped  with  positive  pressure  inside  ambient-  and  clean-air  rooms  at 
a  5-ton  packaged  unit  to  keep  room  temperatures  near  Wayne  State  University.  Design  prevents  infiltration  of 
normal  despite  ambient  raw  city  air.  clean  air. 
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Jack  Yorke  of  Hyde  &  Bobbio,  Inc.,  Detroit  consult¬ 
ing  engineers.  “Each  room  had  to  be  treated  indi¬ 
vidually,  depending  upon  the  type  of  research  con¬ 
ducted  there,  with  static  pressures  wdthin  the  room 
either  higher  or  lower  than  the  adjacent  corridors 
to  prevent  infiltration  or  exfiltration.” 

The  heart  of  this  system  is  a  60-ton  absorption 
machine,  powered  by  steam  from  the  nearby  Public 
Lighting  Commission  plant.  This  machine  supplies 
45-deg  chilled  water  to  five  fan-coil  units  ranging 
from  1,200  to  3,650  cfm.  The  units  are  hung  from 
the  ceiling  as  close  as  possible  to  the  rooms  they  serve 
and  maintain  conditions  of  78  deg  and  50%  relative 
humidity. 

Three  additional  air  handling  units,  of  1,800  to 
6,650  cfm,  are  used  for  ventilation  only.  Two  of 
these  supply  air  to  storage  areas  and  other  places 
where  conditioned  air  is  not  necessary.  The  third 
ventilating  apparatus  makes  this  installation  unusual. 
It  pulls  raw  city  air  from  street  level  into  two 
ambient  air  rooms  where  animals  breathe  it  and 
are  studied  for  possible  lung  effects.  This  air  is 
then  exhausted  directly  to  the  outside. 

The  problem  w’as  how  to  keep  these  animals  alive 
in  very  hot  weather.  The  rooms  obviously  could  not 
be  conditioned  from  the  central  system,  which  would 
introduce  filtered  air  and  destroy  the  experiment. 
The  answer  was  packaged  units,  one  of  the  few 
applications  this  type  of  equipment  has  in  an  animal 
research  laboratory.  In  hot  weather,  these  units 
recirculate  cool,  unfiltered  air  when  needed.  See 
Fig.  8.  Heating  is  accomplished,  as  it  is  throughout 
the  building,  by  perimeter  radiation. 

To  prevent  conditioned  air  in  the  corridor  from 
infiltrating  rooms  containing  ambient  air,  static 
pressure  regulators,  set  to  0.1  inch  of  water  higher 
than  corridor  air,  sense  any  pressure  drop  and  ad¬ 
just  dampers  behind  the  exhaust  register.  For  ex¬ 
ample,  these  dampers  automatically  close  when  the 
door  is  opened.  Static  pressure  inside  the  room 
can  be  read  on  gages  on  the  corridor  wall  next  to  the 
door.  A  red  light  remains  on  until  the  door  is 
properly  closed.  See  Fig.  9. 

Adjacent  to  these  ambient-air  rooms  are  two  clean- 
air  rooms,  containing  colonies  of  animals  of  the 
.same  family  as  those  breathing  dirty  air  next  door. 
This  is  the  control  colony,  which  gives  scientists  a 
yardstick  by  which  to  measure  the  reactions  of 
animals  in  the  ambient  air  rooms.  Air  for  the  clean 
rooms  is  not  only  filtered  before  being  conditioned 
by  the  central  plant,  but  it  is  also  cleaned  by  acti¬ 
vated  carbon  and  high  efficiency  mechanical  filters 
which  remove  odors  and  nearly  100%  of  all  airborne 
particles  down  to  and  including  some  forms  of 
bacteria. 

Except  for  the  ambient-air  rooms  and  certain  stor¬ 
age  spaces,  conditioned  air  is  distributed  at  low 
velocity  to  the  various  rooms  through  overhead  dif¬ 
fusers  and  exhausted  directly  to  the  outside.  No  air 


Fig.  10.  Special  chambers  segregate  animals  exposed  to 
radioactive  materials  at  Wayne  State  University. 
Chambers  are  supplied  with  conditioned  and  filtered 
room  air  by  small  blowers  on  top  of  each  chamber. 
Exhaust  is  similarly  filtered  and  can  be  discharged 
through  holes  in  the  ceiling  connected  to  the  building's 
system,  or  through  outlets  over  the  windows.  Auxiliary 
fans  mounted  on  building  columns  near  ceiling  make 
exhaust  from  chambers  to  outdoors  positive. 


Fig.  II.  Animal  rooms  and  adjacent  laboratories  are 
air  conditioned  by  a  low-pressure  central  system  at 
Parke,  Davis  &  Company  in  Ann  Arbor,  Mich.  Air  is  sup¬ 
plied  through  slots  in  lighting  fixtures,  and  ceiling  ex¬ 
hausts  pull  odors  directly  to  the  roof. 
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is  recirculated.  The  corridors  depend  on  the  roon's 
for  their  supply. 

One  area  in  which  .static  pressure  is  sliphtly  below 
that  of  the  corridors  is  the  radioactive  room.  This 
is  to  prevent  possible  contamination  from  entering 
the  corridor  in  the  ev’ent  of  .spillage  or  other  accident. 
Within  the  room  itself  are  .seven  hermetically  sealed 
stainless  steel  and  plexiglass  chambers  in  which 
animals  expo.sed  to  radiation  are  segregated.  See 
Fig.  10.  The.se  chambers  are  supplied  conditioned 
room  air  through  blowers  on  top  of  each.  All  air  is 
cleansed  by  passing  through  high  efficiency  mechan¬ 
ical  filters  before  entering  a  chamber.  The  exhaust 
is  similarly  filtered  before  it  is  di.scharged  into  the 
building’s  exhaust  system  or  directly  outside.  Lab¬ 
oratory  per.sonnel  work  with  the  animals  through 
special  arm-ports  with  built-in  rubber  gloves. 

There  are  two  separate  exhaust  systems  for  the 
protection  of  the  40  people  working  in  the  building. 
One  handles  conditioned  air.  The  other  is  connected 
to  laboratory  hoods  for  swift  and  efficient  removal 
of  noxious  agents.  To  prevent  corrosion  by  air¬ 
borne  acids,  this  system  is  composed  of  polyvinyl 
chloride  ducts  and  a  roof-mounted  fiberglass  fan. 

“Without  air  conditioning,  it  would  not  be  pos¬ 
sible  for  us  to  carry  on  these  experiments,”  says 
Edward  Urban,  associate  professor  and  industrial 
hygienist. 

Multi-Purpose  System 

One  of  the  newest  central  systems  is  at  the  year- 
old  research  laboratories  of  the  pharmaceutical  or¬ 
ganization,  Parke,  Davis  &  Co.,  Ann  Arbor,  Mich. 
This  ultra-modern  complex  of  three  buildings  is 
served  by  2,100  tons  of  absorption  refrigeration,  an 
unusually  high  tonnage  because  of  the  use  of  100% 
outside  air  in  all  but  the  administrative  building. 

Chilled  water  and  steam  from  a  central  power- 


hou.se  is  piped  underground  to  the  three  buildings, 
most  of  it  going  to  the  main  laboratory.  This  three- 
story  building  of  120,000  sq  ft  has  91  pharmacology 
and  chemi.stry  laboratories  and  35  animal  rooms. 
The  latter  are  all  in  the  pharmacology  wing,  which 
compri.^es  half  the  building. 

The  air  conditioning  sy.stem  for  this  and  the  other 
buildings  was  designed  by  architects  Skidmore, 
Owings  and  Merrill  in  cooperation  with  Parke-Davis 
.scientists  and  engineers.  It  is  e.s.sentially  a  low  pres¬ 
sure,  zoned  .system  w’ith  hot  water  terminal  reheat, 
allowing  individual  thermostatic  control  in  each  lab¬ 
oratory  and  animal  room.  Air  is  taken  in  at  ground 
level  at  both  ends  of  the  building  through  electro¬ 
static  and  dry-type  filters,  then  distributed  at  low' 
velocity  to  corridors  on  the  periphery  of  each  floor, 
and  to  interior  zones.  The  corridors  act  as  insulat¬ 
ing  barriers  from  outside  weather  for  the  labs. 

In  the  pharmacology  wing,  each  laboratory  has  its 
own  animal  rooms,  segregating  animals  by  re.search 
project  and  enabling  researchers  to  keep  clo.se  watch 
on  their  experiments.  See  Fig.  11.  Air  enters  these 
rooms  through  slots  in  the  light  fixtures  and  is  ex¬ 
hausted  through  the  ceiling  directly  to  the  roof. 
There  are  44  exhaust  fans  in  this  building  alone, 
plus  104  laboratory  hood  exhausts.  Negative  pres¬ 
sure  inside  the  animal  rooms  and  their  adjoining 
laboratories  prevents  odors  from  escaping  into  the 
peripheral  corridors  and  the  .service  corridors  in  the 
core  of  the  building. 

The  air  conditioning  of  .small  animal  quarters  in 
research  laboratories  will  continue  to  play  an  im 
portant  role  in  man’s  effort  to  conquer  disease.  Be- 
cau.se  of  the  wide  variety  of  requirements  to  be  met. 
no  one  system  or  design  will  fit  all  applications.  It 
is  up  to  the  experienced  design  engineer  and  the 
.scientist  jointly  to  develop  the  best  possible  system 
for  the  w'elfare  of  mice  and  men. 
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Temperature  control  valves 
in  parallel  if  necessary 


PIPING  DIAGRAMS  FOR  STEAM  COIL  INSTALLATIONS 

Hookup  for  0  Sinpio  Sfoam  Coil 
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Check  valve 


Temperature  control  valves 
In  parallel  if  necessary 


PIPING  DIAGRAMS  FOR  STEAM  COIL  INSTALLATIONS 

Hookup  for  a  Double  Steam  Coil 
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New  light  thrown  on  the 


VENT-TO-INTAKE  SHORT  CIRCUIT 


A  paper  presented  last  month  at  the  S4th  Annual  Meet¬ 
ing  of  the  Air  Pollution  Control  Association  shows  why 
ventilation  make-up  air  drawn  from  outside  a  building 
may  have  a  higher  level  of  contamination  than  some  of 
the  interior  areas  which  it  serves.  This  helps  to  explain 
many  of  the  cases  where  contaminated  air  expelled  from 
a  building  through  a  vent  finds  it  way  back  into  the  build¬ 
ing  through  intake  openings.  Common  examples  of  such 
occurrences  are  incinerator  and  furnace  effluents  from 
apartment  houses  and  industrial  process  and  laboratory 
fume  hood  exhausts. 

Diffusion  of  Vented  Gas  Around  Buildings,  a  paper 
by  James  Halitsky,  research  scientist,  N.Y.U.  College 
of  Engineering,  Research  Division,  New  York  City, 
describes  how  gas  released  at  one  point  on  the  roof  of 
a  building  may  spread  over  the  entire  roof.  It  empha¬ 
sizes  the  fact  that  mere  release  of  gas  to  the  atmos¬ 
phere  does  not  insure  its  immediate  dissipation.  Of 
cardinal  importance  is  the  local  wind  condition  at  the 
point  of  release.  Gases  from  tall  stacks  usually  are 
relea.sed  into  a  smoothly-flowing  wind  stream  and  do 
not  return  to  the  vicinity  of  the  building.  Vents  or 
short  stacks,  however,  are  usually  located  in  a  region 
of  highly  turbulent  air  around  the  building,  called 
the  wake.  Gases  from  these  sources  dissipate  more 
slowly  and  come  in  contact  with  the  building  surfaces 
because  air  velocities  in  the  wake  are  low  and  erratic. 
When  an  intake  is  located  in  an  area  of  high  gas 
concentration  in  the  wake,  it  becomes  a  contamina¬ 
tion  source  for  the  entire  building. 

Wind  Tunnel  Tests  Help 

Very  little  quantitative  data  are  available  concern¬ 
ing  gas  concentrations  in  building  wakes.  Wind  tun¬ 
nel  tests  performed  on  simple  shapes  and  on  an  ir¬ 
regularly  shaped  building  model  in  the  N.Y.U.  low- 
speed  wind  tunnel  for  air  pollution  research  appear 
to  be  the  only  systematic  measurements  published  or 
in  the  process  of  being  published.  These  tests  were 
supported  by  the  National  Institutes  of  Health,  both 
as  a  general  investigation  and  as  an  attempt  to  rem¬ 
edy  an  odor  recirculation  problem  at  the  NIH  Clinical 
Center  in  Bethesda,  Md.  (See  Air  Conditioning,  Heat¬ 
ing  and  Ventilating,  May  1961,  p.  8). 

Tests  Yield  General  Formula 

Results  of  the  Clinical  Center  test  were  analyzed 
in  detail  to  determine  whether  the  test  data  would 
yield  a  general  formula  which  might  be  useful  in 
estimating  concentrations  around  other  buildings. 
Previous  tests  had  shown  that  concentration  patterns 


are  very  sensitive  to  wind  direction,  building  shape, 
and  effluent  source  location.  Thus,  it  was  not  expected 
that  exact  patterns  could  be  predicted.  However,  it 
was  felt  that  even  a  rough  approximation  would  be 
an  advance  in  the  current  state  of  knowledge  and 
such  a  formula  was  deduced  from  the  data.  The  sug¬ 
gested  formula  is: 

D  =  [4.66  4-  0.147 (L2/Ae)^]"  [V/Vel 

where  D  =  dilution,  defined  as  the  ratio  of  gas  con¬ 
centration  at  any  point  near  the  building 
to  the  gas  concentration  at  the  exhaust 
opening  =  CjCf, 

L  =  shortest  air  distance  between  exhaust 
opening  and  any  point, 

Ag  =  area  of  exhaust  opening, 

V  =  wind  si>eed,  and 
Vg  =  exhaust  speed. 

D  is  a  dimensionless  quantity.  Any  consistent  units 
may  be  used  for  the  other  terms. 

This  expression  was  derived  from  theoretical  con¬ 
siderations  of  gas  diffusion  in  the  atmosphere  and 
uses  constants  based  on  test  data.  The  test  was  per¬ 
formed  by  releasing  a  known  quantity  of  gas  at  an 
exhaust  vent  and  measuring  the  resulting  gas  con¬ 
centration  at  each  of  the  air  intakes  on  seven  of  the 
nine  wings  of  the  building  in  eight  wind  directions. 
The  test  was  repeated  for  seven  exhaust  vents.  It 
was  found  that  for  each  exhaust-intake  combination, 
one  wind  direction  was  critical  in  that  it  produced 
minimum  dilution.  This  direction  was  not  the  same 
for  each  combination.  The  49  dilution  minimae  were 
then  plotted  on  a  graph  having  dilution  as  ordinate 
and  distance  as  abscissa.  All  test  points  fell  between 
two  curves,  one  defined  by  the  above  equation  and 
the  other  having  dilutions  50  times  as  large.  Thus, 
the  equation  is  believed  to  be  conservative,  since  in 
no  case  was  a  test  dilution  smaller  than  that  pre¬ 
dicted  by  the  equation. 

Tunnel  Results  Conservative? 

The  author  cautions  that  experimental  correla¬ 
tions  between  tunnel  and  full  scale  results,  other 
than  in  a  qualitative  sense,  are  lacking.  Meteorolo¬ 
gists  concerned  with  gas  diffusion  in  the  atmos¬ 
phere  are  aware  that  atmospheric  turbulence,  a 
significant  factor  in  diffusion,  is  different  in  the 
tunnel  and  the  open  air.  The  effect  of  turbulence  in 
the  free  atmosphere  on  diffusion  close  to  a  building 
is  as  yet  unexplored.  The  author  suspects  that  a 
more  turbulent  wind  stream  will  cause  greater 
dilution  close  to  a  building  and  thus  make  the  tun¬ 
nel  results  even  more  conservative. 
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How  Much  INSULATION 

for  Pipes  and  Flat  Surfaces? 

Herein  is  continued  Table  2  for  determining  economic  thickness  of  pipe  insulation. 

The  table  was  begun  in  the  May  Reference  Section  and  continued  last  month  for  pipe 
sizes  from  three-quarters  to  one  and  one-half  inches  diameter.  Data  are  from  "Manual 
on  Economic  Thickness  of  Insulation  for  Flat  Surfaces  and  Pipes",  developed  by  West 
Virginia  University  and  Union  Carbide  Chemicals  Company.  Only  those  portions  of 
the  Manual  most  useful  to  ACH&V  readers  have  been  reproduced.  The  whole  Manual 
will  be  available  in  an  edition  published  by  National  Insulation  Manufacturers  Associa¬ 
tion,  New  York. 


Table  2.  Economic  Thickness.  2"  Pipe 

(D  from  Fig.  1;  k  from  Fig.  2;  read  thickness  in  inches.) 


Table  2.  Economic  Thickness.  2"  Pipe 

(D  from  Fig.  1;  k  from  Fig.  2;  read  thickness  in  inches.) 


D  =  0.0030 


0  =  0.0040 
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Table  2.  Economic  Thickness.  2"  Pipe 

(D  from  Fig.  1;  k  from  Fig.  2;  read  thickness  in  inches.) 

Table  2.  Economic  Thickness.  2"  Pipe 

(D  from  Fig.  1;  k  from  Fig.  2;  read  thickness  in  inches.) 

D  =  0.0050 

0  =  0.0080 

Temperature  difference,  deg  C 
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Table  2.  Economic  Thickness.  2"  Pipe 

(D  from  Fig.  1;  k  from  Fig.  2;  read  thickness  in  inches.) 

D  =  0.0150 


Temperature  difference,  deg,  F 


Table  2.  Economic  Thickness.  2"  Pipe 

(D  from  Fig.  1;  k  from  Fig.  2;  read  thickness  in  inches.) 

0  =  0.0400 
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Temperature  difference,  deg  C 


Temperature  difference,  deg.  F 
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Temperature  difference,  deg,  F 
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Temperature  difference,  deg  C 


ERRATUM 

Capital  investment  charts  for  F  =  $2, 
$4,  and  $6  that  appeared  in  the  May 
issue,  pages  71,  72,  and  73  are  not  en¬ 
tirely  correct.  The  charts  following  have 
been  corrected.  Also,  the  scale  at  the 
top  is  expanded. 
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Production  cost,  dollars  per  one  million  Btu 


PIPE  INSULATION 


Substifufe  this  page  for  page  71  of  the  May  issue. 


Fig.  1-1.  Capital  Investment  Chart,  F  =  $2. 

Enter  at  top  of  chart  at  suitable  production  cost.  S',  either  in  dollars  per  million  Btu  or 
dollars  per  1000  lb  steam,  proceed  down  to  appropriate  depreciation-period  line,  then 
left  or  right  to  B  value  from  Table  1.  Find  D  value  (radial  line)  nearest,  for  use  in  Toble  2. 
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Insulation  cost  factor, 


PIPE  INSULATION 


Substitute  this  page  for  page  72  of  the  May  issue. 


Fig.  1>2.  Capital  Investment  Chart,  F  =  $4. 

Enter  at  top  of  chart  at  suitable  production  cost.  S',  either  in  dollars  per  million  Btu  or 
dollars  per  1000  lb  steam,  proceed  down  to  appropriate  depreciation-period  line,  then 
left  or  right  to  B  value  from  Table  1.  Find  D  value  (radial  line)  nearest,  for  use  in  Table  2. 
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Insulation  cost  factor, 


PIPE  INSULATION 


Substitute  this  page  for  page  73  of  the  May  issue. 


(\J  OQ 


Fig.  1>3.  Capital  Investment  Chart,  F  =  $6. 

Enter  at  top  of  chart  at  suitable  production  cost.  S',  either  in  dollars  per  million  Btu  or 
dollars  per  1000  lb  steam,  proceed  down  to  appropriate  depreciation-period  line,  then 
left  or  right  to  B  value  from  Table  1.  Find  D  value  (radial  line)  nearest,  for  use  in  Table  2. 
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PLUMBING  and  PIPING 

Vacuum  Breakers  at  Equipment  and  Apparatus 


The  previous  article  covered  the  manner  in  which 
the  water  supply  to  plumbing  fixtures  is  protected 
by  air  gaps  or  vacuum  breakers.  This  article  is  devoted 
to  the  protective  measures  which  must  be  followed  to 
safeguard  water  supply  lines  serving  equipment  and 
apparatus,  as  may  be  installed  in  the  various  types  of 
buildings.  Protection  of  the  water  supply  serving 
equipment  and  apparatus  is  of  tremendous  importance 
since  this  supply  is  often  connected  directly  to  equip¬ 
ment  and  apparatus  which  may  contain  solutions 
extremely  hazardous  for  human  consumption,  should 
these  solutions  enter  the  water  distribution  system. 

Therefore,  whenever  the  water  is  serv^ed  to  equip¬ 
ment  and  apparatus  which  contains  contaminating 
solutions,  there  should  be  a  definite  space  or  air  gap 
between  the  water  outlet  and  the  flood  rim  level  of 
the  equipment  or  apparatus  serv^ed.  When  the  water 
supply  is  directly  connected  to  the  equipment  or 
apparatus,  it  should  always  be  equipped  with  a 
vacuum  breaker. 

Bacicflow 

As  explained  in  the  previous  article,  w'hen  a  drop 
in  pressure  occurs,  backflow  will  result;  w’hen  this 
develops,  siphonic  actions  will  draw  out  the  liquid 
content  of  equipment  to  which  the  water  supply  is 
connected. 

Detail  A  of  Fig.  1  shows  w'hat  happens  when 
siphonic  action  occurs  in  a  tank  to  w'hich  a  water 
supply  line  is  connected.  The  contents  are  drawn  out 
and  into  the  w'ater  distribution  system. 

Detail  B  shows  a  vacuum  breaker  on  the  water 
supply  to  the  tank.  When  siphonic  action  takes  place, 
the  vacuum  breaker  closes  to  the  backflow  and  allows 
air  to  enter  the  inlet  portion  of  the  valve.  This  breaks 
the  vacuum  created  by  siphonic  action  and  safeguards 
the  connected  water  supply  line. 

Approved  Vacuum  Breakers 

There  are  many  types  of  vacuum  breakers  ex¬ 
pressly  manufactured  to  protect  the  water  supply 
line  against  the  hazards  of  backflow  and  contamina¬ 
tion.  Figure  2  show’s  the  details  of  one  approved  type 
vacuum  breaker  which  has  been  illustrated  here  for 
the  purpose  of  example. 

Under  flow  conditions,  the  piston  of  the  vacuum 
breaker  rises  immediately,  sealing  the  air  port  under 
pressure  to  prevent  water  leakage.  The  plunger  rises 
next  to  form  the  flow’  orifice,  permitting  the  water  to 
enter  through  the  inlet,  whence  it  flows  up  and  around 


the  plunger  and  out  through  the  outlet.  The  piston 
and  plunger  are  both  up  in  the  op)erating  position. 

Under  backflow’  or  unbalanced  pressure  conditions, 
that  is,  W’hen  the  flow’  on  the  inlet  side  of  the  unit  is 
suddenly  cut  off  and  reversed  as  happens  w’hen  a 
partial  vacuum  develops,  the  plunger  instantly  drops 
to  the  low’er  seat  sealing  the  w’ater  inlet  and  acting  as 
a  check  against  backflow’  from  the  outlet  piping.  The 
piston  drops  at  the  same  time,  admitting  air  and 
breaking  the  effect  of  the  vacuum.  With  piston  and 
plunger  in  the  dow’n  position,  back  siphonage  is 
impo.ssible. 

The  small  detail  of  Fig.  2,  show’s  how’  a  strainer  is 
often  placed  ahead  of  the  vacuum  breaker  to  prevent 
foreign  objects  from  lodging  in  the  w’orking  parts  of 
the  vacuum  breaker.  If  the  water  in  a  given  area  is 
know’n  to  contain  impurities,  it  is  alw’ays  good  prac¬ 
tice  to  install  a  strainer  on  the  water  serv’ice  in  the 
building.  A  check  with  the  local  w’ater  department  can 
quickly  determine  the  needs. 

Typical  Vacuum  Breaker  Installations 

Figure  3  show’s  several  typical  applications  for 
vacuum  breakers. 

Laundry  Machines.  The  cold  and  hot  w’ater  supply 
to  laundry  machines  should  be  protected  again.st  con¬ 
tamination  from  the  w’a.sh  w’ater  contained  in  the 
laundry  machines.  Figure  3  show’s  one  of  the  .several 
different  piping  arrangements  w’hich  may  be  used  to 
serve  the  machines.  Note  the  placement  of  the 
vacuum  breakers. 

Tanks.  A  water  supply  is  needed  for  many  different 
types  of  processing  and  developing  tanks.  It  is  always 
highly  recommended  that  the  w’ater  supply  to  such 
tanks  terminate  above  the  tank  w’ith  a  prescribed 
air  gap  between  the  water  outlet  and  the  tank.  How¬ 
ever,  this  provision  is  often  neglected  and  the  w’ater 
outlet  then  terminates  below’  the  flood  rim  level  on  the 
tank  or  is  even  .submerged  in  the  tank.  Therefore,  it 
is  of  utmost  importance  that  the  w’ater  supply  be 
equipped  with  an  approved  type  vacuum  breaker 
W’hich  is  in.stalled  in  a  manner  similar  to  the  arrange¬ 
ment  shown. 

Dishumshers.  The  water  .supply  to  dishwashers  are 
also  subject  to  the  hazard  of  siphonic  action  due  to 
conditions  of  backflow.  One  suggested  placement  of 
vacuum  breaker  is  indicated  in  the  detail.  However, 
the  engineer  should  design  an  arrangement  of 
vacuum  breaker  and  piping  that  best  satifies  his 
specific  needs. 
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VACUUM  BREAKERS 


Fig.  I.  How  vacuum  breaker 
safeguards  water  supply  system 
against  siphonic  action. 


When  siphonic  action  occurs, 
contents  of  tank  is  drawn 
into  water  supply  line. 


When  siphonic  action  occurs, 
vacuum  breaker  permits  air 
to  enter  line  thereby  breaking 
the  suction  of  tank  contents. 


Insert 

Showing  how  a  strainer 
can  be  placed  ahead 
of  vacuum  breaker 
Surge  relief  connection 
provided  on  2"  to  4" 

Plug 

Air  inlet  seat  ring 


Plunger  guides 


Water  inlet 


Cap 

Air  inlet 
Head 

Body  gasket 
Body 

Piston  nut 
Metal  washer 
Resilient  closure 
Piston  washer 
Water  outlet 
Plunger 
Plunger  seat  ring 
Plunger  seat 


Proccessing  or  development  tanks 


Fig.  2.  Operating  parts  of  an  approved  vacuum 
breaker. 


Other  Vacuum  Breaker  Applications 

There  are  very  many  needs  for  vacuum  breakers, 
and  the  few  applications  described  here  are  intended 
only  to  indicate  the  varied  scope  of  equipment  and 
apparatus  for  which  they  are  needed. 

Hot  Water  Generator  Equipment.  It  is  important 
that  a  vacuum  breaker  be  utilized  on  the  water  supply 
to  a  hot  water  storage  generator,  for  two  reasons; 
(1)  The  vacuum  breaker  prevents  the  possibility  of 
drawing  the  contents  of  the  hot  water  storage  genera¬ 
tor  into  the  w'ater  distribution  system,  thereby  avoid¬ 
ing  the  risk  of  contamination,  and  (2)  the  vacuum 
breaker  prevents  the  possibility  of  drawing  the  hot 
water  into  the  cold  water  distribution  system,  where 
it  can  create  a  hazard.  In  this  instance,  a  person  open¬ 
ing  a  cold  water  faucet  might  find  that  hot  water  is 
dispensed  rather  than  cold.  This  could  be  serious 
when  high  temperature  hot  water  is  maintained  in 
the  storage  generator. 


□□ 

✓Counter  top 

— _ j 

^ — - 

Vacuum  breaker^^^ 

Dishwasher 

— ^ — f 

4 


Dishwashers 

Fig.  3.  Installation  of  vacuum  breakers  for  special 
equipment. 

Space  Heating  Plant.  It  certainly  is  not  desired  to 
siphon  the  contents  of  the  space  heating  plant  into 
the  water  distribution  system.  Yet,  backflow  can 
cause  siphonic  action  if  it  occurs  at  the  instant  that 
water  is  being  added  to  the  space  heating  plant.  The 
water  contained  in  the  space  heating  plant  can  be 
quite  harmful  for  human  consumption  when  you 
consider  the  various  mixtures  that  are  added  to  the 
boiler  water  for  sealing  leaks  or  to  inhibit  the  for¬ 
mation  of  rust  scale.  A  vacuum  breaker  is  of  extreme 
importance  in  this  application. 

Laum  Irrigation  Supply.  The  water  supply  to  wall 
hydrants  and  lawn  irrigation  systems  should  most 
definately  be  protected  with  a  vacuum  breaker.  Take 
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PLUMBING  AND  PIPING 


Fig.  4.  Installation  of  vacuum 
breakers  on  cold  and  hot  water 
lines  serving  laboratory  table. 


Fig.  5.  (below)  Added  protection 
is  provided  by  two  check  valves. 


the  wall  hydrant  for  example.  This  hydrant  is  used 
for  many  gardening  reasons  including  the  following: 

1.  A  hose  from  the  hydrant  is  often  directly  con¬ 
nected  to  a  jar  containing  a  chemical  mixture 
which  is  sprayed  on  the  grass,  shrubs  or  flowers. 
Such  mixtures  can  be  most  harmful  when  con¬ 
sumed  by  humans  and  especially  children. 

2.  The  hydrant  is  often  used  to  provide  pressure 
for  paint  spray  apparatus.  It  is  needless  to  men¬ 
tion  the  potential  hazard  to  humans  when  paint 
is  siphoned  into  the  water  distribution  .system. 

3.  The  lawn  irrigation  system  also  presents  an 
extreme  hazard.  Here  again,  dangerous  mixtures 
are  in  solution  at  the  grass  surface  when  the 
lawn  sprinkler  system  is  in  operation.  The  solu¬ 
tion  is  easily  siphoned  into  the  water  distribu¬ 
tion  piping  when  conditions  of  backflow  occur. 

An  arrangement  of  laboratory  piping  and  vacuum 
breakers,  shown  in  Fig.  4  is  only  for  example. 
Laboratories  delve  into  the  realm  of  the  unknown. 
Therefore  there  is  no  limit  to  the  dangerous  activity 
to  which  the  water  supply  piping  will  be  subjected. 
It  is  of  vital  importance  that  the  water  supply  piping 
be  safeguarded  against  the  hazard  of  backflow  and 
its  resultant  siphonic  action. 

The  combination  faucets  shown  in  Fig.  4,  are 
t3T)ical  of  the  type  used  in  laboratory  research.  When 
used  only  for  dispensing  water  into  an  open  jar  or 
vessel  there  is  little  relative  danger  involved.  How¬ 
ever,  the  nozzles  are  equipped  with  serrated  tips  to 


permit  the  use  of  a  hose  w'hen  certain  experiments 
are  performed.  Should  a  condition  of  backflow  occur 
during  one  of  the  experiments,  the  entire  contents  of 
any  apparatus  to  which  the  hose  is  connected  could 
easily  be  siphoned  into  the  w’ater  distribution  system. 
Therefore,  it  is  of  the  utmost  importance  that  the 
cold  and  hot  water  piping  be  protected  by  approved 
type  vacuum  breakers.  These  same  considerations 
apply  to  the  varied  equipment  and  apparatus  installed 
in  hospitals.  With  the  high  degree  of  sanitary  clean¬ 
liness  maintained  in  a  hospital,  the  water  supply  is 
the  only  medium  that  can  convey  contamination  from 
one  area  to  another  unless  the  proper  safeguards  in 
the  form  of  vacuum  breakers  are  applied  to  the  w’ater 
supply  piping. 

Care  of  Vacuum  Breaker 

The  vacuum  breaker  should  always  be  placed  in  an 
exposed  location  where  it  can  be  visually  inspected  at 
periodic  intervals.  If  it  is  concealed,  an  access  door 
or  other  means  must  be  provided  to  facilitate  the  ease 
of  inspection  and  replacement.  When  in  time,  the 
vacuum  breaker  shows  indications  of  failure  in  func¬ 
tion,  it  should  be  immediately  replaced.  This  frequent 
inspection  of  the  vacuum  breaker  is  an  important 
maintenance  chore  but  its  fulfillment  offers  a  com¬ 
plete  protection  against  the  instantaneous  effects  of 
backflow  and  siphonic  action. 

Extra  Precautionary  Measures 

Very  often,  the  engineer  will  indicate  the  place¬ 
ment  of  two  check  valves  on  a  water  supply  to  certain 
equipment  or  apparatus.  The  check  valves  are  in 
addition  to  the  vacuum  breaker.  Fig.  5,  show’s  this 
installation. 

The  check  valves  cannot  replace  the  protection  of  a 
vacuum  breaker  but  help  in  the  prevention  of  back- 
flow.  Should  backflow  occur,  the  flappers  in  the  check 
valves  will  close  and  the  vacuum  breaker  is  there  to 
handle  any  action  that  manages  to  pass  the  check 
valves. 
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Pills  for  Sick  Duct  Systems 

Duet  systems  often  fail  when  designers  overlook  the  fundamentals. 

The  Clinic  diagnoses  some  sorry  cases,  then  prescribes  the  remedies. 


Fig.  I 


The  simple  duct  system  in  Fijf.  1  has  one 

outlet  near  the  fan,  and  an  identical  one  about  50 
ft  from  the  fan.  Since  it  is  desired  that  they  deliver 
the  same  cfm  to  the  same  size  room,  outlet  velocities 
of  each  must  be  the  same.  How’  does  the  pressure 
drop  between  the  fan  and  outlet  A  compare  to  that 
between  the  fan  and  outlet  B  ? 

Engineers,  who  ought  to  know  better,  have  told  me 
that  the  pressure  loss  between  the  fan  and  the  outlet 
B  is  greater!  Since  these  are  parallel  circuits  betw'een 
a  common  fan  and  rooms  in  which  the  pressures  are 
equal,  how  can  the  pressure  drop  to  A  and  B  be 
different? 

If  ductwork  is  designed  on  the  mistaken  assump¬ 
tion  that,  with  equal  flows,  the  loss  between  the  fan 
and  B  will  be  greater,  when  the  system  is  placed  in 
operation,  air  flow  will  so  proportion  itself  that  the 
pressure  losses  through  the  two  circuits  are  equal. 
Then  A  will  deliver  more  air  than  desired;  B,  less. 
To  rectify  the  error,  some  restriction,  such  as  a 
damper,  will  be  put  in  the  circuit  to  A  to  reduce  flow. 


side  of  the  grille  and  have  given  poor  distribution,  as 
shown  in  Fig.  4.  Note  the  air  intake  at  one  side.  A 
multi-blade  damper,  with  alternate  blades  turning  in 
opposite  directions,  would  have  been  much  better  but, 
unless  a  considerable  number  of  blades  were  used,  the 
space  would  still  be  too  small  for  really  even  distribu¬ 
tion  over  the  face  of  the  grille. 

Perforated  Board  is  Excellent  Damper 

The  problem  was  solved  simply  and  effectively  by 
inserting  a  piece  of  V^-inch  thick  Celotex,  into  which 
a  number  of  holes  had  been  drilled,  as  shown  in  Fig. 
5.  The  air  through  each  hole  reaches  a  maximum 


Some  time  ago,  I  had  the  problem  of  correcting 
the  distribution  in  a  system  which  had  been  designed 
on  the  assumption  that  the  pressure  drop  to  some 
outlets  near  the  fan  would  be  less  than  that  to  the 
most  remote  outlet.  To  get  the  desired  flow  from  each 
outlet,  it  was  necessary  to  impose  as  much  as  0.25 


Fig.  2.  Duct  branch  is  less  than  a  foot. 


inch  of  water  resistance  between  the  main  duct  and 

\ 

an  outlet  near  the  fan. 

nimi 

uum 

Schemes  that  Won't  Work 

/  /  /  1  \  k 

The  main  duct  was  in  a  furred  ceiling,  making  any 
access  to  it  impractical.  Duct  branches  to  the  ducts 
were  not  over  a  foot  long,  as  in  Fig.  2.  The  space  was 
inadequate  for  a  single  damper  because  (1)  the 
damper  would  have  to  be  nearly  closed  to  lose  0.25 
inch  and  (2)  the  two  streams  of  air  from  each  side 
of  the  damper  would  have  let  through  only  a  small 
part  of  the  grille  area  instead  of  over  the  whole  face 
of  the  grille,  resulting  in  poor  distribution  of  air  to 
the  room.  Fig.  3  illustrates  what  will  happen.  Note 
the  air  intake  in  the  center  of  the  grille. 

A  multi-blade  damper,  with  all  blades  turning  in 
the  same  direction,  would  have  sent  the  air  to  one 


V 


Fig.  3 


V 
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Fig.  5 


Fig.  4 


Poor  air  distribution  results  when 
single-blade  (upper  left)  and  multi¬ 
blade  (top  right)  dampers  are 
used.  Solution,  left,  is  piece  of 
Celotex  with  half-inch  holes. 
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velocity  at  a  vena-contracta  which  has  an  area  about 
0.6  times  the  cross  section  of  the  hole.  The  pressure 
loss  is  somewhat  less  than  the  head  corresponding  to 
the  velocity  at  the  vena-contracta.  The  value  of  that 
head  is  given  by  V  =  4005  \/fe,  where  V  is  the  velocity 
in  fpm  and  h  is  the  head,  in  inches  of  water.  (The 
constant  4005  applies  for  standard  air,  0.075  pcf.) 

To  lose  0.25  inch,  V  must  be  about  2000  fpm.  With 
2000  fpm  through  the  vena-contracta,  the  average 
velocity  through  the  holes  must  be  about  1200  fpm. 
Total  area  of  the  holes  is  the  cfm  for  the  grille 
divided  by  1200  fpm.  The  perforated  insulating  board 
has  the  holes  close  enough  to  result  in  even  distribu¬ 
tion.  It  imposes  the  approximate  desired  resistance 
and  results  in  extremely  little  noise. 

Air  Goes  the  Wrong  Way 

Another  case  in  point  involves  the  location  of  out¬ 
lets  too  close  to  a  change  in  direction,  as  shown  in 
Fig.  6.  The  designer  intended  that  air  leave  the  duct 
at  the  outlet  showm.  However,  the  air  attains  a 
higher  than  average  duct  velocity  as  it  approaches 
the  outside  radius  of  the  elbow.  This  can  result  in  air 
entering  part  or  all  of  the  grille  instead  of  leaving  it. 
In  a  cotton  weaxnng  plant,  a  case  like  this  was  clearly 
indicated  by  the  lint.  The  outlets  delivering  air  were 
fairly  free  of  lint.  One,  in  a  position  similar  to  that 
in  Fig.  6,  was  well  coated  with  lint  over  the  whole 
outside  face,  .showing  that  air  was  entering  the  duct 
through  the  grille. 

Plenums  Often  Waste  Power 

Plenums  often  cause  needle.ss  pres.sure  loss.  Fig.  7 
illustrates  a  case  I  recently  encountered,  with  a 
plenum  between  a  two-fan  air  conditioner  and  three 
ducts,  each  with  a  heating  coil.  (For  convenience  of 
discussion,  assume  the  three  branches  are  of  equal 
size  and  air  flow.) 

Air  velocity  leaving  the  fans  is  about  1,700  fpm, 
which  corresponds  to  0.13  inches  SP.  The  plenum 
effectively  loses  this  velocity  energy  and,  because  of 
the  great  turbulence  in  a  plenum  arranged  in  this 
way,  the  actual  loss  will  be  even  greater  than  the  0.13 
inch  of  velocity  pressure. 

Transformation  from  fan  outlet  to  the  duct  should 
be  made  with  a  gradual  change  in  cross  section.  In 
this  case,  the  change  should  have  been  a  gradual  in¬ 
crease  in  area  from  the  fan  outlets  to  the  larger  duct 
cross  section,  as  shown  in  Fig.  8. 

The  plenum  looks  simple  and  requires  less  work  on 
the  part  of  the  designer,  but  it  is  probably  not  less 
costly  because  a  plenum,  as  shown  in  Fig.  7,  requires 
heavier  gage  metal  and  some  angles  for  bracing. 

Plenums  are  not  too  bad  in  residential  systems 
using  velocities  of  say  800  fpm  (corresponding  to 
0.04  inch  SP)  because  loss  of  such  a  velocity  head 
may  not  be  of  much  consequence.  However,  with  some 
higher  velocity  industrial  systems,  losses  caused  by 
plenums  have  been  costly  power  losses.  The  important 


Fig.  7.  Plenum,  connecting  two-fan  conditioner  and 
three  ducts,  causes  excessive  pressure  loss. 


Pig.  8.  This  is  the  way  the  problem  In  Fig.  7  should  have 
been  solved. 
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Fig.  9.  Two-hundred  foot  duct  delivering  air  to  cold  storage  room.  Scoop  is  needed 
at  A  to  create  sufficient  static  pressure.  At  B,  static  pressure  is  sufficient.  At  C,  after 
reducer,  a  scoop  is  again  needed  to  convert  velocity  pressure  to  static  pressure. 


thing  is  to  realize  that  a  plenum  results  in  a  loss  of 
energy  and  should  be  used  only  if  its  simplicity  com- 
p)ensates  for  the  loss. 

Scoops  Permit  Smaller  Ducts  • 

The  design  of  ducts  can  often  result  in  lower  cost 
as  well  as  better  air  flow  if  full  advantage  is  taken 
of  the  possibility  of  changing  velocity  pressure  to 
static  pressure  and  vice-versa.  For  example,  take  the 
case  of  an  air  handling  unit  that  delivers  26,000  cfm 
to  a  duct  (Fig.  9)  running  200  ft  in  a  cold  storage 
room.  The  unit  has  two  fans  (each  13,000  cfm)  and 
stands  on  the  floor,  discharging  vertically.  Fan  outlet 
velocity  is  1800  fpm.  Two  ducts,  one  from  each  fan, 
rise  with  gradually  decreasing  cross  section  as  they 
join  into  one  duct  which  has  reduced  to  4  ft  x  2  ft  by 
the  time  it  reaches  the  27-ft  ceiling.  The  duct  con¬ 
tinues  down  the  ceiling  for  100  ft  with  4  ft  x  2  ft  size 
and  then  reduces  to  3  ft  x  2  ft  for  the  last  100  ft. 

The  velocity  in  the  4  ft  x  2  ft  duct  at  the  start  is 
about  3200  fpm,  corresponding  to  0.64  inch  pressure, 
about  0.44  inch  more  than  the  0.2  inch  which  corre¬ 
sponds  to  the  1800  fpm  fan  outlet  velocity.  This 
results  in  a  srtatic  pressure  at  the  fan  outlets  of  about 
0.5  inch  greater  than  in  the  duct  as  it  starts  across 
the  room.  However,  the  pressure  at  the  beginning  of 
the  horizontal  run  of  the  4  ft  x  2  ft  duct  is  about  the 
same  as  the  room  (which  we  will  call  zero)  so  that 
the  static  pressure  at  the  fan  outlets  is  about  0.5  inch 
which  is  not  excessive  for  a  200  ft  distribution 
system. 

The  4  ft  X  2  ft  duct  runs  about  100  ft,  then  changes 
to  3  ftx2  ft  for  the  last  100  ft,  as  shown  in  Fig.  9. 
Actually  there  are  outlets  on  both  sides  of  the  duct 
but,  for  convenience  the  illustration  shows  only  those 
on  one  side. 

With  no  static  pressure  at  Outlet  A,  a  scoop  is 
required  to  convert  velocity  pressure  to  static  pres¬ 
sure.  The  cross  section  the  scoop  offers  to  the  air 
stream  is  the  same  proportion  of  the  whole-duct  cross 
section,  as  the  air  flow  from  Outlet  A  is  to  the  total 
air  flow  at  that  point.  As  the  air  moves  along  the 
duct,  the  cfm  decreases  and  since  the  duct  size  re¬ 
mains  the  same,  the  velocity  decreases.  As  the  velocity 
drops,  a  part  (approximately  60%  to  75%  in  cases  of 
this  type)  of  the  energy  becomes  static  pressure  and 
this  static  pressure  increase  exceeds  the  friction  loss. 
This  results  in  a  higher  static  pressure  in  the  duct  at 
points  farther  along  in  the  direction  of  air  flow. 


At  a  point  about  50  ft  from  the  inlet,  as  indicated 
in  Fig.  9,  the  static  pressure  is  enough  above  the  room 
pressure  to  cause  the  air  to  leave  the  outlet  at  the 
proper  velocity  and  no  more  scoops  are  necessary. 
After  50  ft  more,  the  size  is  decreased,  increasing 
velocity  and  decreasing  static  pressure.  Therefore 
scoops  are  used  back  of  outlets  for  about  the  next  50 
ft  to  the  point  where  the  static  pressure  has  again 
increased  to  a  value  such  that  they  are  unnecessary. 

The  use  of  this  design  results  in  smaller  duct  at 
the  beginning  and  less  size  changes.  In  many  cases,  if 
the  duct  is  not  too  long,  there  may  be  no  size  changes 
at  all.  In  some  cases  the  static  pressure  changes  very 
little  for  a  good  part  or  all  of  the  duct  length,  as  it 
does  between  about  50  ft  and  100  ft  and  the  length 
from  150  ft  to  200  ft  of  the  duct  shown  in  Fig.  9. 

In  a  certain  textile  plant,  the  distribution  of 
228,000  cfm  to  a  room  about  250  ft  x  160  ft  is  taken 
care  of  by  a  6%  ft  x  10  ft  duct  250  ft  long,  running 
down  the  center  of  the  160  ft  width.  There  are  outlets 
on  each  side.  The  pressure  in  the  duct  at  the  begin¬ 
ning  is  less  than  the  room  pressure,  but  the  reducing 
velocity  results  in  a  static  pressure  above  the  room 
for  the  last  V2  to  %  of  the  length.  Scoops  are,  of 
course,  used  until  the  static  pressure  reaches  about 
Ys  inch,  which  is  necessary  for  discharge  from  the 
grilles  at  the  required  velocity. 

In  the  cases  mentioned,  the  air  was  all  delivered 
to  a  single  room  so  that  a  variation  of  5  or  10%  above 
or  below  that  desired  from  any  outlet,  w'ould  not 
appreciably  affect  the  temperature  or  humidity  in  any 
part  of  the  room.  Since  care  was  taken  in  the  design, 
no  dampers  were  installed  in  the  duct  in  either  case. 
Experience  showed  that  dampers  were  not  required. 
Had  the  outlets  discharged  to  rooms  where  more  pre¬ 
cise  distribution  might  be  necessary  or  where  it 
might  not  be  possible  to  predict  in  advance  the  exact 
relative  air  rates,  dampers  probably  would  have  been 
desirable  for  initial  adjustment  or  later  changes  in 
adjustment  to  compensate  for  changed  conditions. 

When  designing  ductwork  (or  anything  else)  care¬ 
ful  consideration  of  the  laws  of  nature  which  apply 
and  less  tendency  to  merely  follow  what  has  become 
common  practice,  can  often  result  in  better  operation 
and  sometimes  less  costly  construction.  A  little  more 
time  spent  with  the  design  will  usually  eliminate 
alterations  after  installation.  It’s  so  much  easier  to 
change  lines  on  paper  than  to  alter  ductwork  or 
piping  on  the  job. 
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The  U.  S.  Army  Map  Service,  Far  East,  located 
in  Tokyo,  Japan,  installed  a  paper  conditioning 
process  in  early  1959.  Shortly  after  the  process  was 
placed  in  operation,  the  workers  complained  of  itch¬ 
ing  eyes,  dry  and  sore  throats,  disturbed  sleep,  and 
unusual  thirst  upon  awakening  in  the  mornings. 

Paper  Conditioning  Process 

The  wood  pulp  paper  u.sed  at  this  installation  for 
map  making  had  prior  treatment  with  urea-formalde¬ 
hyde  or  melamine-formaldehyde  resin  for  shrinkage 
control.  However,  before  the  paper  could  be  utilized 
satisfactorily,  additional  treatment  for  shrinkage 
control  was  necessary. 

The  additional  conditioning  process  subjected  the 
paper  to  certain  controlled  temperatures  and  hu¬ 
midities.  The  conditioner  consisted  of  a  large  booth 
whose  inside  measurements  were  about  42  ft  by  9  ft 
by  6.25  ft  high.  There  were  two  openings  at  one  end, 
one  for  the  receipt  and  the  other  for  the  removal  of 
the  paper  (See  Fig.  1).  Batches  of  the  paper  were 
placed  on  bar  hangers  on  a  slow  moving  continuous 
roller  chain  conveyor.  The  time  for  a  complete  con¬ 
ditioning  cycle  was  about  45  minutes  (two  passes 
through  the  conditioner). 


•  The  author  it  presently  employed  with  the  U.S.  Public  Health 
Service  at  the  Occupational  Health  Research  and  Training  Facility, 
Cincinnati,  Ohio.  Mr.  Morrill  has  a  B.S.  in  Civil  (Sanitary)  Engi¬ 
neering,  and  a  M.P.H.  in  Industrial  Hygiene  Engineering.  He  is  a 
registered  professional  engineer  in  the  States  of  Utah  and  Arizona, 
and  it  a  member  of  American  Conference  of  Govemn>efrtal 
Industrial  Hygienists  and  American  Industrial  Hygiene  Association. 


Fig.  I.  General  view  of  paper  conditioning 
booth.  Workers  are  in  positions  originally 
established  for  this  operation,  and  these  posi¬ 
tions  were  later  changed. 


There  were  three  separate  conditioning  units  in¬ 
stalled  outside  the  process  booth  to  maintain  the  pre¬ 
scribed  temperatures  and  humidities.  One  .steam 
heating  unit  supplied  hot,  moist  air  to  the  left  section 
of  the  booth.  The  other  two  units,  a  steam  heater  and 
an  air  conditioner,  were  used  to  maintain  required 
.summer  and  winter  temperatures  and  relative  humidi¬ 
ties  in  the  right  section.  The  following  table  shows 
the  temperatures  and  humidities  which  were  to  be 
maintained  during  summer  and  winter  periods  in 
each  section  of  the  process  booth. 


TEMPERATURES  AND  HUMIDITIES  TO  BE 
MAINTAINED 

Summer  Periods  Winter  Periods 


Booth  Area 

Tempera¬ 
ture.  Deg  F 

Relative 

Humidity 

Tempera¬ 
ture,  Deg  F 

Relative 

Humidity 

Left  section 

104 

90% 

95 

90% 

Right  Section 

104 

1 

30% 

95 

90% 

I 
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Pig.  2.  View  into  left  section  of  paper  conditioning 
booth.  Note  multiple  nozzles  for  conditioned  air  inlet 
on  side  and  at  bottom.  Both  photos,  courtesy  U.S. 
Army  Mapping  Service. 


The  conditioned  air  entered  the  respective  sections 
of  the  both  through  multiple  nozzles  positioned  on  the 
side  (about  midway)  and  on  the  bottom  (as  shown 
in  Fig.  2),  was  returned  to  the  respective  condition¬ 
ing  units  via  overhead  exhaust  ducts  and  then  recir¬ 
culated. 

This  operation  required  two  workers.  One  worker 
stood  partly  inside  the  booth  at  the  front  (Fig.  1), 
while  the  other  worker  was  outside  at  the  periphery 
of  the  booth. 

Air  Sampling 

In  view  of  the  symptoms  experienced  by  the  work¬ 
ers  and  the  fact  that  the  paper  had  been  treated  with 
a  formaldehyde  resin,  air  samples  were  collected  in 
the  breathing  zone  of  the  workers  primarily  for  for¬ 
maldehyde  but  also  for  ammonia.  The  chemical  an¬ 
alyses  revealed  concentrations  from  0.9  to  1.6  parts 
of  formaldehyde  f>er  million  parts  of  air.  The  an¬ 
alyses,  performed  by  personnel  of  the  Department  of 
Chemistry,  406th  Medical  General  Laboratory,  U.  S. 
Army,  also  indicated  a  trace  of  ammonia. 

Air  Currents  Study 

By  use  of  a  velometer  and  by  smoke  tube  tests  it 
was  realized  that  air  outside  the  booth  was  drawn 
into  the  lower  half  of  the  opening  on  the  right  side 
of  the  booth,  and  the  contaminated  air  spilled  outside 
the  booth  from  the  upper  half  of  this  opening.  The 
paper  as  it  traveled  through  the  conditioning  booth 
forced  some  air  ahead  similar  to  a  piston  action.  This 
factor,  combined  with  the  merging  of  the  horizontal 
and  upward  air  streams  inside  the  conditioning  booth 
from  the  multiple  nozzles,  made  the  booth’s  ventila¬ 
tion  design  characteristics  critical.  The  return  air 
capacity  of  the  system  and  the  location  of  the  ex¬ 
haust  openings  should  have  been  designed  to  elimi¬ 
nate  or  reduce  to  an  extremely  low  quantity  the  spill¬ 
age  of  contaminated  air  into  the  breathing  zone  of 
the  workers. 

Conclusions 

The  air  sampling  results  clearly  indicated  that  the 
workers  were  exposed  to  low  concentrations  of  for¬ 
maldehyde — lower  than  the  threshold  limit  value  of 
5  ppm'  and  not  enough  to  cause  illness.  However,  it 
was  sufficient  to  be  intensely  irritating,  causing  the 
symptoms  experienced  by  the  workers.  The  formal¬ 


dehyde  concentrations  found  and  the  symptoms  ex¬ 
perienced  by  the  workers  were  similar  to  those  ex¬ 
perienced  by  employees  in  a  dress  shop  from  gar¬ 
ments  which  had  been  treated  with  urea-formaldehyde 
resin  for  wrinkle  resistance  and  shrinkage  control,  as 
reported  by  the  Ohio  Department  of  Health.^ 

It  was  recommended  that  the  ventilating  system 
for  the  right  side  of  the  booth  be  so  modified  as  to 
have  this  side  of  the  booth  under  negative  pressure, 
in  order  to  overcome  air  spillage  at  the  right  front. 
Therefore,  it  was  suggested  that  the  exhaust  capacity 
be  increased  and  the  direction  of  air  currents  inside 
the  paper  conditioner  be  altered  to  permit  a  more 
direct  exhaust  of  air,  keeping  flow  away  from  the 
right  frontal  area,  particularly  for  the  upper  half  of 
the  opening. 

It  was  further  recommended  that  the  position  of 
the  workers  be  changed  to  the  left  side  of  the  booth 
at  a  place  just  in  front  of  where  the  semi-conditioned 
paper  would  re-enter  the  conditioner. 
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AffUCATIONS  AND  INSTALLATIONS 


Boiler  Technique 
Cuts  Cost  Of 
Dormitory  Expansion 


Many  buildings  are  designed 
AND  CONSTRUCTED  with  future 
expansion  in  mind.  In  such  cases, 
it  is  generally  economical  to  have 
service  buildings  originally  de¬ 
signed  to  accommodate  additional 
equipment  at  the  time  of  expan¬ 
sion.  It  is  not  always  possible, 
however,  to  predict  the  extent  of 
expansion  with  complete  accu¬ 
racy.  As  a  result,  building  modi¬ 
fications  and  additional  facilities 
can  run  into  considerable  expense 
unless  unusual  short  cuts  are  de¬ 
vised.  The  Job-Built  technique, 
offered  by  American-Standard 
Industrial  Div.,  Detroit,  Mich., 
is  one  of  the  more  important  short 
cuts  available  today. 

Until  recently,  this  boiler  tech¬ 
nique  was  applied  in  isolated 
cases  to  solve  individual  problems 
rather  than  as  a  concept  in  the 
boiler  industry.  But  with  today’s 
vigorous  expansion  in  schools, 
hospitals  and  industry  gaining 
increased  momentum,  this  concept 
of  boiler  installation  promises  to 
play  an  increasingly  important 
role  in  reducing  service  facility 
costs  by  substantial  margins.  This 
is  particularly  true  in  the  face  of 
the  continued  rise  in  construction 
costs  which  can  easily  become  ex¬ 
cessively  disproportionate  in  over¬ 
all  service  facilities  expansion. 

A  typical  example  of  a  service 
facility  expansion  where  the  Job- 
Built  concept  was  applied  occurred 
with  Radcliffe  College  dormitory. 
When  the  dormitory  w'as  original¬ 
ly  constructed,  tw'o  boilers  were 
installed.  Projected  plans  for  ex¬ 
pansion  at  that  time  called  for 
one  more  boiler  like  each  of  the 
first  two.  Provisions  were  made 
so  that  the  new  boiler  could  be 
easily  put  into  place. 

When  the  time  for  the  expan¬ 
sion  of  the  dormitory  came,  it  was 


Job-Built  boilers  have  individual 
sections  constructed  at  the  factory, 
and  are  transported  in  sections  .  .  . 


greater  than  expected  because  of 
the  swelling  college  enrollments 
similar  to  those  being  experienced 
throughout  the  nation  today.  The 
new’  service  facility  requirements 
called  for  a  boiler  considerably 
larger  than  either  of  the  other  two 
to  accommodate  the  considerably 
greater  number  of  students  than 
had  been  expected. 

A  conventional  boiler  installa¬ 
tion  would  have  required  major 
exterior  building  alterations  and 
construction  to  move  the  new' 
boiler  in.  Also,  interior  walls  and 
pillars  would  have  to  be  removed 
and  later  replaced.  A  conference 
with  contractors  revealed  that 
building  construction  costs  alone 
w'ould  be  approximately  $5000  to 
remove  and  replace  enough  exist¬ 
ing  construction  to  install  a  fully 
assembled  boiler.  By  comparison 
it  was  found  that  a  Job-Built  in¬ 
stallation  would  reduce  these  con¬ 
struction  costs  by  60%. 

Component  parts  of  a  Kewanee 
Job-Built  boiler  for  the  Radcliffe 
dormitory  were  small  enough  so 


.  .  .  designed  to  be  moved  into 
existing  boiler  rooms  through  avail¬ 
able  doors  and  passages  with  mini¬ 
mum  or  no  alteration.  After  .  .  . 


.  .  .  component  parts  are  assembled 
and  tacked,  welding  is  completed. 
Tubes,  smokeboxes  and  .  .  . 
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.  .  .  other  boiler  parts  are  then  in¬ 
stalled.  When  fully  assembled,  boiler 
receives  a  hydrostatic  test  far  in 
excess  of  actual  working  pressures 
to  assure  a  safe,  dependable  unit. 


that  none  of  the  walls  or  pillars 
had  to  be  removed  or  altered  in 
order  to  get  the  pieces  into  the 
boiler  room.  When  fully  assem¬ 
bled,  the  new  boiler  measured  ap¬ 
proximately  8y2  feet  in  diameter 
and  19  feet,  8  inches  long,  consid¬ 
erably  larger  than  the  opening 
through  which  the  components 
passed. 

Once  the  boiler  segments  were 
in  the  boiler  room,  local  qualified 
boilermakers  w'ere  called  in  to 
weld  the  boiler  strictly  in  accord¬ 
ance  with  American-Standard  In¬ 
dustrial  Division  quality  control 
procedures  and  in  compliance  with 
the  ASME  Code.  Before  shipment 
to  Radcliffe,  a  boiler  inspection 
and  insurance  company  fully  in¬ 
spected  each  of  the  components  at 


the  factory.  Their  inspection 
papers,  instead  of  being  completed 
at  the  Kewanee  plant,  were  sent  to 
a  local  office  of  the  insurance  com¬ 
pany  near  Radcliffe  College.  Per¬ 
sonnel  from  this  office  performed 
regular  inspections  of  the  meth¬ 
ods  and  workmanship  at  the  job- 
site  in  order  to  meet  all  state, 
municipal  and  insurance  company 
regulations. 

Upon  completion  of  the  job,  the 
insurance  company  stamped  the 
boiler  and  Radcliffe  College  was 
in  possession  of  a  boiler  of  stand¬ 
ard  design  and  dimensions,  built 
in  compliance  with  every  require¬ 
ment  of  the  ASME  Code  and  rated 
in  accordance  with  the  Steel  Boiler 
Institute.  The  entire  job  was  com¬ 
pleted  in  ten  days. 


Trends  In  Greenhouse  Conditioning 


CAREFUL  CONTROL  OF  HEAT  AND  HUMIDITY  is  impor¬ 
tant  in  any  greenhouse ;  it  is  even  more  important 
in  the  greenhouse  of  the  Denver,  Colo.,  vicinity  where 
carnations  form  about  90%  of  the  crop. 

Carnation  plants  thrive  on  the  bright  sunshine  of 
the  area,  but  are  very  susceptible  to  cold  weather  and 
will  split  if  exposed  to  it.  Because  of  the  altitude,  a 
warm  summer  day  often  is  followed  by  a  chilly  night. 
It  is  not  unusual  for  a  greenhouse  to  require  cooling 
during  the  day  and  heating  at  night. 

Through  years  of  specialization  in  this  field,  Ray¬ 
mond  and  Ivan  Petty,  owners  of  the  Petty  Greenhouse 
Construction  Co.,  have  learned  a  great  deal  about 
building  greenhouses  for  these  conditions.  In  taking 
on  a  new  contract,  they  guarantee  that  a  desired  tem¬ 
perature  inside  the  building  can  be  maintained  with 
a  variation  of  only  3  to  5  deg,  even  when  the  outside 
temperature  goes  as  low  as  10  deg  F.  The  humidity 
can  be  controlled  with  equal  exactness.  In  view  of 
the  large  amount  of  glass  involved,  this  requires  care¬ 
ful  design  of  the  heating  and  cooling  systems. 

In  a  typical  24,000-sq-ft  Petty  greenhouse,  such  as 
that  illustrated,  a  78-hp  boiler  supplies  heat  that  is 
carried  through  more  than  8,000  ft  of  steel  pipe.  The 
piping  is  arranged  in  six  zones,  each  equipped  with 
motorized  valves,  actuated  by  thermostats,  that  main¬ 
tain  the  temperature  within  plus  or  minus  5  deg. 

Air  cooling  and  humidification  is  achieved  by  pull¬ 
ing  air  through  aspen  pads  that  are  kept  moist  by  the 
constant  drip  of  water.  The  pads  are  located  along 
one  side  of  the  greenhouse,  as  shown  at  right  in 
photo,  and  48-inch  exhaust  fans  are  spaced  every  20 
ft  along  the  other  side. 


As  a  result  of  experience,  the  Pettys  have  changed 
several  of  their  practices.  Formerly  they  installed 
heating  pipes  under  the  growing  benches,  as  was  cus¬ 
tomary  in  greenhouse  construction.  The  grower  sprin¬ 


kled  the  soil  and  then  allowed  it  to  dry  out  from  the 
heat,  which  was  thought  essential  for  maximum  root 
action.  In  the  new  greenhouses,  however,  the  pipes 
are  run  above  the  growing  area,  to  heat  the  entire 
interior,  using  a  low-pressure  air  cooling  system  to 
control  the  humidity. 

In  the  greenhouses  they  build,  the  Pettys  utilize 
Spang  steel  pipe,  manufactured  by  the  National 
Supply  Division  of  Armco  Steel  Corp.,  Pittsburgh, 
Pa.,  for  both  the  heating  and  water  systems.  The 
heating  pipes  are  suspended  from  the  basic  structure 
of  the  building  by  adjustable  jack  chains. 
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Aftereoolers 

Paracoil  Type  AC  aftercoolers,  for 
compressed  air  and  gas  installations, 
are  described  in  8-page  Bulletin  120, 
published  by  Davis  Engineering 
Div.,  Tube  Reducing  Corp.,  Walling- 
ton,  N.  J.  Engineering  data  include 
sizes  and  capacities  of  aftercoolers 
and  associated  moisture  separators. 

Circle  Item  1  on  Inquiry  Card 


Air  Sampler 

The  Uni-Jet  constant  rate  air 
sampler,  made  by  Union  Industrial 
Equipment  Corp.,  Port  Chester, 
N.  Y.,  is  improved  to  provide  con¬ 
stant  sampling  rates  that  satisfy 
the  most  exacting  tolerances,  even 
in  explosion  hazard  environments. 
A  4-page  bulletin  describes  sampler. 

Circle  Item  7  on  Inquiry  Card 


Baseboard  Radiation 

Slant/Fin  Radiator  Corp.,  Rich¬ 
mond  Hill,  N.  Y.,  offers  a  4-page 
publication.  No.  30-10,  describing  its 
new  %-inch  Fine/Line  baseboard. 
IjOW,  naiTow  and  silent,  baseboard 
is  suited  to  commercial  buildings, 
apartments,  banks,  hospitals  and 
homes.  I-B-R  ratings  are  included. 

Circle  Item  2  on  Inquiry  Card 


Gas  Fired  Unit  Heaters 

Gas  fired  suspended  unit  heaters 
featuring  Resistal  aluminized  steel 
heat  exchangers  are  offered  for  com¬ 
mercial  heating  applications  by 
Mueller  Climatrol  Div.,  Worthington 
Corp.,  Milwaukee,  Wis.  A  4-page 
bulletin  describes  construction  de¬ 
tails  and  applications. 

Circle  Item  8  on  Inquiry  Card 


I  R'P&C  VAIVES 


Valves  and  Accessories 

Valves  and  accessories  manufac¬ 
tured  by  R-P&C  Valve  Div.,  Amer¬ 
ican  Chain  &  Cable  Co.,  Inc.,  Read¬ 
ing,  Pa.,  are  illustrated  and  de¬ 
scribed  in  16-page  Catalog  10-B. 
Line  includes  gate,  globe,  angle  and 
check  valves  in  bronze  and  iron; 
iron  cocks;  and  accessories. 

Circle  Item  3  on  Inquiry  Card 


WCMIlCMtlKin 


Air  Cooled  Condensers 

Its  BUVH  series  of  air  cooled 
condensers  is  described  in  4-page 
Bulletin  2232  by  Air  Conditioning 
Div.,  Westinghouse  Electric  Corp., 
Staunton,  Va.  Models  for  horizontal 
or  vertical  air  flow  are  covered  by 
tables  of  heat  rejection  capacities, 
dimensions  and  specifications. 

Circle  Item  9  on  Inquiry  Card 


Indicotinq  Gages 

A  32-page  catalog  on  pressure, 
vacuum  and  compound  indicating 
gages  is  published  by  Helicoid  Gage 
Div.,  American  Chain  &  Cable  Co., 
Inc.,  Bridgeport,  Conn.  Catalog 
DH-54  describes  construction  fea¬ 
tures  and  operation,  and  includes 
useful  ordering  information. 

Circle  Item  4  on  Inquiry  Card 


Industrial  Centrifugal  Fans 

A  series  of  industrial  centrifugal 
fans,  for  heavy-duty  applications, 
is  described  in  4-page  Catalog  1122 
by  Sturtevant  Div.,  Westinghouse 
Electric  Corp.,  Hyde  Park,  Mass.  It 
includes  operating  features,  con- 
.struction  details  and  engineering 
data  on  Series  8500  fans. 

Circle  Item  10  on  Inquiry  Card 


Expansion  Valves 

Four  standard  space-saving  ex¬ 
pansion  valves  designed  for  refrig¬ 
eration  and  air  conditioning  consti¬ 
tute  the  “compact  capacity”  line 
offered  by  American-Standard  Con¬ 
trols  Div.,  Detroit,  Mich.  These 
valves  are  illustrated  and  described 
in  Bulletin  262-B. 

Circle  Item  5  on  Inquiry  Card 


Air  Scrubber 

L-S  air  scrubbers,  available  from 
Antipol  Corp.,  Galesburg,  Ill.,  are 
described  in  a  4-page  bulletin.  Units 
offer  4-stage  thoroughness  in  wet 
dust  collection,  and  provide  maxi¬ 
mum  recovery  of  air  borne  material. 
Bulletin  includes  operation,  applica¬ 
tions  and  dimensions. 

Circle  Item  11  on  Inquiry  Card 


Refrigerant  Filter-Driers 

Eight-i)age  Bulletin  200-61  pro¬ 
vides  tabular  and  descriptive  infor¬ 
mation  for  sizing  and  selecting  the 
line  of  ADK  refrigerant  filter-driers 
manufactured  by  Alco  Valve  Co.,  St. 
Louis,  Mo.  Bulletin  lists  advantages 
of  the  Dri-Kleaner’s  porous  block 
construction. 

Circle  Item  6  on  Inquiry  Card 


Heating  Boilers 

An  8-page  bulletin  (No.  549B) 
describing  Kewanee  Square-Heat 
Type  R  boilers  for  heating  medium¬ 
sized  buildings  is  available  from 
American-Standard  Industrial  Div., 
Detroit,  Mich.  Bulletin  contains 
tabulated  data  on  ratings  and 
dimensions,  and  full  selection  data. 

Circle  Item  12  on  Inquiry  Card 
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Straight  Line  Air  DifFusers 

An  8-page  catalog  giving  complete 
information  on  its  architectural 
straight  line  air  diffuser  is  pub¬ 
lished  by  Anemostat  Corporation  of 
America,  New  York,  N,  Y.  Catalog 
ASL-70  contains  application  and 
selection  data,  performance  tables, 
and  installation  information. 

Circle  Item  13  on  Inquiry  Card 


,  POntR  ROOF  VtNTIUTORS 


Power  Roof  Ventilators 

Two  bulletins  are  announced  by 
Ilg  Electric  Ventilating  Co.,  Chi¬ 
cago,  Ill.  Eight-page  Bulletin  DB3- 
200  describes  Type  L-CRF  centrif¬ 
ugal  power  roof  ventilators  for 
exhaust  applications;  8-page  Bulle¬ 
tin  DB3-100  contains  selection  data 
on  propeller  fan  roof  ventilators. 

Circle  Item  19  on  Inquiry  Card 


Differential  Pressure  Regulators 

Available  from  Atlas  Valve  Co., 
Newark,  N.  J.,  is  a  2-page  catalog 
sheet  describing  its  No.  1200  and  No. 
1210  Type  C  differential  pressure 
regulators  for  controlling  the  pres¬ 
sure  of  atomizing  steam  at  an  ad¬ 
justed  value  higher  or  lower  than 
the  fuel  oil  pressure. 

Circle  Item  14  on  Inquiry  Card 


Water  Heaters  for  Laundries 


Laundro-Temp  gas-fired  water 
heaters  for  automatic  laundries  are 
tlie  subject  of  2-page  Bulletin  No. 
23,  published  by  Hydrotherm  Inc., 
Northvale,  N.  J.  Bulletin  includes 
piping  and  wiring  diagrams  for  a 
typical  automatic  laundry  installa¬ 
tion,  plus  table  of  capacities. 

Circle  Item  20  on  Inquiry  Card 


Boilers,  Radiation  and  Accessories 

Dunkirk  Radiator  Corp.,  Dun¬ 
kirk,  N.  Y.,  announces  a  16-page 
catalog  covering  the  full  line  of  Blue 
Circle  gas,  oil  and  stoker-fired  boil¬ 
ers,  as  well  as  many  types  of  cast 
iron  and  finned  tube  radiation.  Cata¬ 
log  includes  complete  working  data 
for  hot  water  and  steam  systems. 

Circle  Item  15  on  Inquiry  Card 


Carriers  and  Closet  Fittings 

Unitron  carriers  and  closet  fittings 
have  features  which,  according  to 
Josam  Manufacturing  Co.,  Michigan 
City,  Ind.,  mean  a  saving  of  time, 
space  and  money  in  off-the-floor 
closet  installations.  Four-page  Man¬ 
ual  FG-2  describes  constimction  ad¬ 
vantages  of  these  units. 

Circle  Item  21  on  Inquiry  Card 


Sewage  Pumping 

Twenty-eight  page  Bulletin  122-D 
describes  the  Flush  Kleen  sewage 
pumping  system  of  Chicago  Pump- 
Hydrodynamics  Div.,  Food  Machin¬ 
ery  and  Chemical  Corp.,  Chicago,  Ill. 
System  is  completely  redesigned  to 
handle  modem  high  solids  loadings 
without  clogging  or  interruption. 

Circle  Item  16  on  Inquiry  Card 


Damper  Actuators 

A  4-page  catalog  depicting  in¬ 
stallation  of  low  cost,  motorized 
Zone-A-Trol  damper  actuators  to 
provide  automatic  zone  control  is 
available  from  Econo  Products  Co., 
Div.  of  Viking  Instruments,  Inc., 
East  Haddam,  Conn.  It  also  de¬ 
scribes  use  of  a  “dumper  damper.” 


Circle  Item  22  on  Inquiry  Card 


Roof  Ventilators 

Complete  details,  specifications, 
dimensions  and  performance  data  on 
four  types  of  propeller  fan  powered 
roof  ventilators  are  included  in  16- 
page  Bulletin  A-112E,  published  by 
Hartzell  Propeller  Fan  Co.,  Piqua, 
Ohio.  Data  on  penthouses  and  stack 
caps  are  also  covered. 

Circle  Item  17  on  Inquiry  Card 


Electrical  Machinery  Catechism 

Its  newly-revised  48-page  Cate¬ 
chism  of  Electrical  Machinery  is  an¬ 
nounced  by  Electrical  Div.,  Fair¬ 
banks,  Morse  &  Co.,  Freeport,  Ill. 
It  presents  in  simple  form  the  most 
important  aspects  of  common  types 
of  a-c  and  d-c  motors,  generators 
and  control  equipment. 

Circle  Item  23  on  Inquiry  Card 


Flexible  Metal  Hose  Assemblies 

Flexible  metal  hose  assemblies 
manufactured  by  The  Hydro-Flex 
Corp.,  Topeka,  Kan.,  are  the  subject 
of  an  8-page  bulletin.  Besides  illus¬ 
trating  and  describing  various  types 
of  assemblies,  bulletin  covers  com¬ 
plete  installation  technique  and  lists 
cost-saving  applications. 

Circle  Item  18  on  Inquiry  Card 


Pneumatic  Receiver 

The  Bristol  Co.,  Waterbury,  Conn., 
announces  6-page  Bulletin  No.  A134 
containing  information  on  its  Series 
670  Metagraphic  pneumatic  receiver 
with  a  4-inch  chart  width.  Bulletin 
introduces  the  instrument  and  dis¬ 
cusses  its  operation.  A  full-scale 
chart  is  reproduced. 

Circle  Item  24  on  Inquiry  Card 
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Use  the  prepaid  yellow  postcard  in  the  back  of  the  magazine  for  securing  your  copies  of  these  catalogs. 


CombMttion  Air  Heaters 

Packaged  combustion  air  heaters 
for  power  station  and  industrial 
process  use  are  the  subject  of  a  4- 
page  bulletin  released  by  Buffalo 
Forge  Co.,  Buffalo,  N.  Y.  Bulletin 
FD-800  describes  heavy-duty  remov¬ 
able  core  coil  construction;  3  types 
of  coils  are  available. 

Circle  Item  25  on  Inquiry  Card 


Acid-Resisting  Pipe,  Fittings 

A  20-page  catalog  issued  by  Pa¬ 
cific  Foundry  and  Metallurgy  Co., 
San  Francisco,  Calif.,  describes  the 
company’s  expanded  line  of  Corro- 
siron  high-silicon  iron  drain  pipe 
and  fittings.  Catalog  lists  resist¬ 
ance  to  various  chemicals,  and 
illustrates  over  300  items  in  line. 

Circle  Item  31  on  Inquiry  Card 


Accurate  Valve  Sizing 

Accurate  Valve  Sizing  for  Flash¬ 
ing  Liquids  is  the  title  of  10-page 
Technical  Bulletin  108,  prepared  by 
the  chief  engineer  of  Conoflow  Corp., 
Philadelphia,  Pa.  Specially  con¬ 
structed  curves  and  known  inlet  con¬ 
ditions  permit  valve  sizing  with  a 
few  simple  calculations. 

Circle  Item  26  on  Inquiry  Card 
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PACKAGED  PUMPS 


Packaged  Centrifugal  Pumps 

Four-page  Bulletin  117  PKG  illus¬ 
trates  and  describes  the  packaged 
line  of  Type  GP  close-coupled  end- 
suction  centrifugal  pumps  recently 
announced  by  Aurora  Pump  Div., 
The  New  York  Air  Brake  Co., 
Aurora,  Ill.  Bulletin  includes  per¬ 
formance  charts,  dimensions,  specs. 

Circle  Item  32  on  Inquiry  Card 


Motor  Valves 

Specially  designed  for  fan-coil 
units  by  Erie  Manufacturing  Co., 
Milwaukee,  Wis.,  Motortrol  Series 
436A  motor  valves  are  described  in 
6-page  Bulletin  210.  Included  are 
operating  and  construction  specifi¬ 
cations,  flow  diagrams,  and  a  per¬ 
formance  chart. 

Circle  Item  27  on  Inquiry  Card 


Insulation  Adhesives 

Insulation  adhesive  literature  is 
offered  by  St.  Clair  Rubber  Co., 
Detroit,  Mich.  Included  are  a  4- 
page  catalog  describing  the  com¬ 
pany’s  various  types  of  insulation 
adhesives,  and  separate  catalog 
sheets  on  its  lagging  adhesive  and 
lap  sealing  adhesive. 

Circle  Item  33  on  Inquiry  Card 


Gas  Unit  Heaters 

Gas  unit  heaters,  in  fan  and 
blower  types,  and  gas  duct  furnaces 
are  described  in  a  4-page  bulletin  by 
Peerless  Manufacturing  Div.,  Dover 
Corp.,  Louisville,  Ky.  Called  Uni- 
Matic,  units  are  fully  covered  by 
means  of  tables  of  specifications  and 
dimensional  data. 

Circle  Item  28  on  Inquiry  Card 


Welding  Pressure  Pipe  Lines 

Offered  by  The  Lincoln  Electric 
Co.,  Cleveland,  Ohio,  is  20-page  Bul¬ 
letin  2112.2,  “Welding  Pressure  Pipe 
Lines  and  Piping  Systems.”  It  con¬ 
tains  practical  information  on  man¬ 
ual  and  automatic  techniques  and 
costs;  and  API  and  A  STM  specifi¬ 
cations  are  reviewed. 

Circle  Item  34  on  Inquiry  Card 


Regenerative  Turbine  Pumps 

Two  catalogs  dealing  with  its  re¬ 
generative  centrifugal  turbine 
pumps  are  announced  by  The  Roy 
E.  Roth  Co.,  Rock  Island,  Ill. 
Twelve-page  Bulletin  101  describes 
these  end-mounted  industrial 
pumps;  36-page  Section  ClOl  has 
performance  curves,  calculations. 

Circle  Item  29  on  Inquiry  Card 


Fan-Coil  Type  Unit 

Publication  602-1  describes  the 
Roommate  II,  a  fan-coil  type  unit 
manufactured  by  John  J.  Nesbitt, 
Inc.,  Philadelphia,  Pa.  The  6-page 
bulletin  includes  capacities  and  spe¬ 
cifications,  and  features  a  psychro- 
metric  discussion  of  the  unit’s 
humidity  control  system. 

Circle  Item  35  on  Inquiry  Card 


Bathroom  Cabinets,  Accessories 

A  line  of  bathroom  cabinets,  mir¬ 
rors  and  accessories  is  illustrated 
and  described  in  a  28-page  catalog 
(Form  6478)  offered  by  Miami  Cab¬ 
inet  Div.,  The  Philip  Carey  Mfg.  Ck)., 
Middletown,  Ohio.  Applications  of 
these  items  include  hotels,  motels, 
hospitals  and  homes. 

Circle  Item  30  on  Inquiry  Card 


Immersion  Heating  Boiler 

Model  15  Commodore  low  pres¬ 
sure  steam  immersion  heating  boiler 
is  the  subject  of  4-page  Bulletin 
6010,  published  by  Sellers  Engineer¬ 
ing  Co.,  Chicago,  111.  Nine  models 
are  available  ranging  from  10  to 
100  hp  in  size.  Units  are  factory  as¬ 
sembled,  wired  and  insulated. 

Circle  Itom  36  on  Inquiry  Card 
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NEWS  OF  EQUIPMENT  AND  MATERIALS 


Use  the  convenient  prepaid  yellow  postcard  in  the  back 
of  the  magazine  for  securing  more  information  about  new 
equipment  and  materials  described  in  this  department. 


Finned  Tube  Radiation 

Two  new  features  which  make  installation  easier, 
plus  a  curved  outlet  cabinet,  have  been  added  to  the 
Wall-Fin  line  of  finned  tube  radiation  manufactured 
by  The  Trane  Company,  La  Crosse,  Wis. 

As  illustrated  in  photo,  these  features  include : 

(A)  Supply  and  return  pipe  hanger  which  can  be 
mounted  to  conceal  piping  at  different  levels  within 
the  cabinet.  The  new  hanger  costs  less  than  a  ball 
bearing  element  hanger  for  pipe  support,  and  will 
accommodate  1-inch  copper,  li/4-inch  copper  and  1%- 
inch  IPS  pipe. 

(B)  Mullion  channels  which  permit  easier  installa¬ 
tion  of  radiation  on  panel  or  curtain  walls.  The 
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installer  notches  the  channel  to  fit  the  required  mul¬ 
lion  spacing.  Channels  are  then  bolted  to  the  mul- 
lions,  using  two  channels  for  each  run  of  Wall-Fin 
with  enclosures.  The  channels  can  be  used  wherever 
construction  interferes  with  attachment  of  brackets 
directly  to  the  wall. 

(C)  The  curved  outlet  cabinet  brings  Wall-Fin 
cabinet  designs  to  four,  including  sloping  outlet, 
front  outlet  and  top  outlet  cabinets.  Each  is  provided 
in  4-  and  5V4-inch  deep  models  and  three  standard 
cabinet  heights. 

More  Information?  Circle  Item  37  on  Inquiry  Card. 


Measures  Temperature  Differentials 

A  new  development  in  the  measurement  of  low 
temperature  differences  is  announced  by  Hagan 
Chemicals  &  Controls,  Inc.,  Pittsburgh,  Pa. 

Utilizing  a  Hagan  HO  PowrLog  recorder  for 
amplifying  and  recording,  the  instrument  eliminates 
the  need  for  a  complex,  expensive  pre-amplifier  when 
measuring  very  low  temperature  differences,  such 


as  Btu  output  on  hot  water  boilers,  or  Btu  removal 
by  chilled  water  air  conditioning  systems. 

Two  standard  assemblies  are  available.  One  is 
adjustable  for  a  temperature  difference  range  of 
15  to  25  deg  F  and  the  second  for  a  range  of  50  to 
200  deg. 

Other  applications  are  for  the  measuring  and  con¬ 
trol  of  humidity  over  narrow  ranges  by  measuring 
the  difference  between  wet  and  dry  bulb  tempera¬ 
tures,  measuring  the  temperature  rise  across  a 
pump,  and  measuring  air  heater  efficiency. 

More  Information?  Circle  Item  38  on  Inquiry  Card. 


Roof-Mounted  Equipment 

A  space  saving,  economical  heating  and  air  con¬ 
ditioning  concept  for  roof  mounted  equipment  has 
been  developed  by  Airtemp  Div.,  Chrysler  Corp,, 
Dayton,  Ohio,  who  announces  the  new  models  as 
the  1109-00,  1112-00  and  the  1116-00.  The  nominal 
capacity  for  each  model  is  7^^,  10  and  15  tons, 
respectively. 

The  combinations  possible  with  the  three  different 
models  are  reported  to  take  care  of  any  roof  top 
installation.  Units  are  designed  for  jobs  which  re¬ 
quire  cooling  only,  heating  only  or  year-round  air 
conditioning.  Some  of  the  possibilities  include : 


1.  Packaged  air  conditioning,  saving  valuable  in¬ 
terior  si)ace. 

2.  Packaged  heating  and  cooling  equipment  with 
either  stainless  steel  or  aluminized  steel  heat  ex¬ 
changers  on  the  gas-fired  furnaces  to  satisfy  all 
code  requirements. 

3.  Year-round  air  conditioning  with  a  remote  con¬ 
densing  unit. 

4.  Year-round  air  conditioning  with  two  remote 
condensing  units.  This  application  would  be  suited 
for  installations  with  changing  load  conditions.  Only 
one  condensing  unit  would  be  used  during  light  load 
condition,  saving  the  customer  money. 

5.  A  series  of  year-round  air  conditioning  units 
using  one  large  condensing  unit. 

6.  An  outdoor  furnace  with  provisions  for  a  year- 
round  air  conditioning  system  at  a  future  date. 

More  Information?  Circle  Item  39  on  Inquiry  Card. 
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News  of  Equipmenf  and  Materials 


Commercial  Gas  Water  Heaters 

A  line  of  commercial  gas  water  heaters,  that  ac¬ 
cording  to  the  manufacturer  delivers  large-volume, 
high-temperature  water  at  lower  cost  because  of 
longer  tank  life,  is  announced  by  Ruud  Manufac¬ 
turing  Co.,  Kalamazoo,  Mich,,  a  subsidiary  of  Rheem 
Manufacturing  Co.  The  new  line  comprises  nine 
Ruud  Copper  Sanimaster  models  with  tanks  of  pure, 
solid  copper  reinforced  with  steel. 

The  tank,  the  manufacturer  says,  is  highly  cor¬ 
rosion-resistant  in  the  most  aggressive  waters  and 
will  not  rust  at  any  temperature  or  under  the  most 
severe  operating  conditions. 


Designed  to  meet  modem  requirements  of  all  com¬ 
mercial,  industrial  and  institutional  buildings,  these 
units  utilize  hourly  heat  inputs  from  55,000  to  360,000 
Btu  and  deliver  from  46  to  300  gal  at  100  deg  F 
temperature  rise.  When  connected  in  duplex,  triplex 
and  four-plex  with  Ruud  Equa-Flow  manifolds  for 
operation  as  a  single  unit,  tops  of  1,440,000  Btu  input 
and  hot  water  delivery  of  1200  gallons  an  hour  are 
reached. 

More  Information?  Circle  Item  40  on  Inquiry  Card. 


Low  Cost  Conversion  Process 

Aqua-Chem,  Inc.,  (formerly  Cleaver-Brooks  Special 
Products),  Waukesha,  Wis.,  pioneer  and  leading 
manufacturer  of  flash  evaporation  and  vapor  com¬ 
pression  sea  water  conversion  equipment,  announces 
commercial  availability  of  a  new  electrodialysis  proc¬ 
ess  to  convert  brackish  water  into  fresh  water  at  a 
cost  substantially  below  that  possible  with  any  equip¬ 
ment  currently  in  operation. 

According  to  operating  reports,  the  process  has 
actual  conversion  costs  of  54  cents  per  thousand 
U.  S.  gallons  at  a  2,800,000  gallon  a  day  brackish 
water  plant  for  gold  mines  in  southwest  Africa.  The 
cost  figure  is  ba.sed  on  a  15  year  program  for  the 
redemption  of  capital  and  accumulation  of  interest. 

For  comparison,  a  figure  of  35  cents  to  50  cents 
per  1,000  gallons  is  commonly  used  as  an  average 


cost  of  delivering  conventional  fresh  water  to  con¬ 
sumers  in  the  United  States. 

This  is  reported  to  mark  the  first  time  that  any 
manufacturer  of  large  saline  water  conversion  equip¬ 
ment  is  able  to  offer  either  evaporating  water  con¬ 
version  or  electrodialysis  equipment,  whichever 
suits  the  application  best,  and  thus  provide  un¬ 
prejudiced  counsel  for  the  user. 

In  the  electrodialysis  process,  brackish  water  is 
fed  between  two  ion  permeable  membranes  and  an 
electric  current  is  passed  through  the  cell.  The 
membranes  are  so  designed  that  one  is  selective  to 
positively  charged  ions  and  the  other  to  negatively 
charged  ions.  One  membrane  passes  negative  ions 
and  the  other  positive  ions  with  the  result  that  the 
water  in  the  stream  between  the  membranes  be¬ 
comes  purified  while  the  water  on  the  opposite  sides 
of  the  membranes  become  concentrated  with  salinity. 

More  Information?  Circle  Item  41  on  Inquiry  Card. 


Water  Cooling  Towers 

A  line  of  water  cooling  towers  is  introduced  by 
The  Marley  Co.,  Kansas  City,  Mo.  Trade-named 
CompacTowers,  this  new  line  covers  a  capacity  range 
upward  from  100  tons,  nominal. 

Company  reports  that  this  design  provides  a  new 
level  of  adaptability  unique  in  towers  of  this  capacity 
range.  It  saves  weight:  “curtain-wall”  casing, 
honeycomb  segments  in  filling,  air  intake  and  air 
discharge  areas,  plus  advanced  design  cold  water 
basin  minimize  operating  weight.  This  feature  (low 
operating  weight)  is  of  particular  importance  when 
CompacTowers  are  applied  to  existing  buildings  not 
originally  designed  for  heavy  roof  loading. 


It  saves  time:  erection  is  fast;  towers  ship  in  two 
ea.sy-to-join  sub-assemblies.  All  models  are  modular 
units  w’ith  uniform  height  and  width  dimensions 
permitting  easy  multi-cell  installations.  Simplified 
wiring  and  piping  further  reduces  installation  time. 
All  internal  areas  are  readily  accessible  for  inspec¬ 
tion  and  maintenance  through  conveniently  located 
access  panels. 

More  Information?  Circle  Item  42  on  lnn«f>y  Card. 
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Roof  Drain  for  Vertex  Marquees 

To  meet  the  aesthetic  and  practical  demands  of 
modern  roof  construction  methods,  Hydromechanics 
Div.,  Zurn  Industries,  Inc.,  Erie,  Pa.,  has  developed 
an  angle-type  drain  suitable  for  installation  in  vertex 
marquees. 

Drain  blend.s  unobtrusively  with  this  modern  mode 
of  roof  construction.  It  further  enhances  the  eye- 
appeal  of  vertex  marquees,  because  it  eliminates 

fC 


the  need  for  gutters  and  exposed  drain  lines  which 
in  the  past  detracted  from  the  appearance  of  this 
type  of  roofing  construction. 

From  the  practical  standpoint,  the  large  open 
area  ratio  assures  rapid  draining  of  marquee  valleys, 
and  its  construction  provides  for  complete  sealing 
of  roofing  felts  and  flashing.  Designated  the  Z-184, 
drain  will  accommodate  a  wide  range  of  slopes,  as 
well  as  a  great  variety  of  insulation  and  fill  depths. 

More  Information?  Circle  Item  43  on  Inquiry  Card. 


Duct  Insulation  Improved 

An  improved  spun  mineral  fiber  duct  insulation, 
said  to  have  superior  rigidity  and  strength  at  no 
sacrifice  in  thermal  insulating  qualities,  is  announced 
by  Baldwin-Ehret-Hill,  Inc.,  Trenton,  N.  J.  The  new' 
resin-bonded  material  is  called  E-Z  Ply  because  its 
improved  mechanical  properties  will  make  it  much 
easier  to  handle  and  apply,  with  less  w'aste  due  to 
breakage,  than  earlier  duct  insulations,  the  company 
explains. 

Insulation  is  available  either  plain  or  with  the 
following  factory-applied  facings:  black  kraft  paper 
vapor  barrier  bonded  with  a  thick  coat  of  high-pene¬ 
tration  asphalt ;  scrim-reinforced  aluminum  foil 
laminated  with  flame  proof  kraft  paper;  embossed 
aluminum  foil;  and  neoprene.  Facing  corners  of 
the  black  kraft  paper  are  pre-folded  to  insure  square, 
flat  edges  so  that  adjacent  panels  will  butt  together 
tightly. 


It  has  a  thermal  conductivity  (“k”  factor)  of  0.24 
at  a  mean  temperature  of  75  deg  F,  and  its  maximum 
temperature  limit  is  450  deg.  It  comes  in  2  x  4-ft 
panels  in  thicknesses  of  1,  11/2  and  2  inches.  Light 
in  w’eight  and  easy  to  cut  to  shape  with  a  knife,  it 
can  be  applied  by  any  of  the  conventional  methods 
of  installing  semi-rigid  duct  insulation. 

More  Information?  Circle  Item  44  on  Inquiry  Card. 


Air  Curtain 

Announced  by  Curtainaire  of  California,  Glendale, 
Calif.,  is  a  new  electric 
unit  called  the  Condi- 
tionaire.  Installed  over 
any  door,  this  unit 
forces  a  thin  curtain 
of  air  across  any  open 
entry.  This  air  curtain 
serv'es  the  same  pur¬ 
pose  as  an  actual  door, 
even  though  customers 
or  workers  freely  pass 
through  the  opened  en¬ 
try  w'ithout  the  slight¬ 
est  inconvenience. 

In  air  conditioned 
or  cold  storage  areas, 
the  curtain  keeps  hot  weather  out,  keeps  cool  or  cold 
air  in.  Used  in  supermarkets,  meat  packing  and 
frozen  food  storage  areas,  the  units  have  paid  for 
themselves  in  a  few  months  by  reducing  refrigera¬ 
tion  costs  and  labor  co.sts  of  opening  and  closing 
doors,  the  firm  reports. 

The  unit  is  completely  self-contained,  connects  to 
standard  electrical  wiring  systems,  costs  as  little  as 
YiC  per  hour  to  operate.  A  ^/4-hp  electrical  motor 
runs  the  unit,  requires  virtually  no  maintenance. 

More  Information?  Circle  Item  45  on  Inquiry  Card. 


Three-Foot  Baseboard 

John  J.  Nesbitt,  Inc.,  Philadelphia,  Pa.,  announces 
the  addition  of  a  three-foot  length  to  its  line  of 
baseboard  radiation  products.  The  new  enclosure 
and  element  along  with  the  standard  line  of  4-5-6 
and  8-ft  lengths  will  provide  contractors  w’ith  even 
greater  flexibility  and  eliminate  any  cutting  on  the 
job  site,  the  manufacturer  states. 

All  five  lengths  of  enclosures  and  elements  are 
packaged  separately  at  the  factory  in  exact  quan¬ 
tities  to  fit  the  specific  job. 

More  Information?  Circle  Item  46  on  Inquiry  Card. 
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Scotch  Package  Generators 

A  2-pass  Scotch  package  generator  with  a  rated 
output  up  through  600  hp  has  joined  the  IronFirepak 
line  of  Iron  Fireman  Mfg.  Co.,  Cleveland,  Ohio. 
Available  in  both  a  wet  back  version  producing 
either  steam  or  hot  water  and  in  a  dry  back  design 
for  steam  process  work,  the  202  Series  can  be  fired 
with  gas,  oil  or  gas-oil  in  combination. 


The  low  pressure  model — the  202L — provides  heat¬ 
ing  for  large  commercial  and  industrial  buildings. 
The  high  pressure  model — the  202H — is  designed  for 
100,  125  and  150  psig  steam,  and  is  normally  used 
in  commercial-industrial  process  work. 

Also  added  to  the  IronFirepak  line  is  a  4-pass 
Scotch  package  generator  that  eliminates  refractory 
baffles  and  has  wet  back  construction. 

The  400  Series  comes  in  two  types.  The  400L 
(fired  by  gas,  oil  or  gas-oil)  is  a  low  pressure  model 
with  a  rated  output  of  50  through  100  hp  which  is 
designed  for  15  psi  steam  or  30  psi  water.  The 
400H  (also  gas,  oil  or  gas-oil)  is  a  high  pressure 
model  designed  for  100  through  150  psig  steam; 
rated  output  is  30  through  100  hp. 

Heating  small  commercial  buildings  is  the  job  of 
the  400L,  while  the  400H  can  be  used  by  dairies, 
laundries,  dry  cleaners,  hospitals,  moderate-sized 
plants  and  other  small  commercial-industrial  facil¬ 
ities  that  use  steam  for  process  work. 

More  Information?  Circle  Item  47  on  Inquiry  Card. 


Dust  Collector  Introduced 

Vacculator  Co.,  Inc.,  Newark,  N.  J.,  offers  a  line 
of  cabinet-type  dust  collectors  for  which  a  high 
efficiency  is  claimed.  Three  models,  designated 
F.G.M.  5,  10,  and  15  are  powered  with  !•  and 
IVz'hp  motors  respectively,  affording  approximately 
400,  600,  and  900  cfm  capacities. 

Each  unit  has  two  electrostatic  filters  placed  in 
series.  All  models  are  mounted  on  rubber  supports, 
are  portable,  completely  fireproof,  and  are  equipped 
with  aluminum  alloy  impellers  for  spark-resistance. 
They  also  have  exhaust  silencers. 

More  Information?  Circle  Item  48  on  Inquiry  Card. 
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Gas-Fired  Unit  Heater 

Mueller  Climatrol  Div.,  Worthington  Corp.,  Mil¬ 
waukee,  Wis.,  announces  the  production  of  gas-fired 
unit  heaters  in  capacities  ranging  from  25,000  to 
225,000  Btuh  input  with  special  Resistal  heat  ex¬ 
changers. 

The  company  stated  that  the  aluminized  steel  heat 
exchanger  will  improve  the  performance  and  extend 
the  life  of  the  unit  heater.  Resistal  heat  exchangers 
will  withstand  higher  temperatures  without  scaling 
or  discoloring  more  than  ordinary  steel  exchangers, 
the  firm  reports. 

Unit  heaters  are  shipped  completely  assembled 
with  controls  prewired  and  drilled  cast-iron  burners 
in  place.  These  units  are  approved  by  the  American 
and  Canadian  Gas  Associations  for  use  with  natural 
mixed,  manufactured  or  propane  gas. 

More  Information?  Circle  Item  49  on  Inquiry  Card. 


Air  Combustion  Heaters 

A  line  of  “packaged”  air  combustion  heaters  for 
power  station  and  industrial  process  use  is  available 
from  Buffalo  Forge  Co.,  Buffalo,  N.  Y. 

Designed  for  installation  in  ductwork  breeching, 
the  units  feature  removable  core  coils  and  Aerofin 
tubing.  Shipped  in  one-piece  assemblies,  these  air 
combustion  heaters  are  ready  for  mounting  ahead 
of  or  behind  forced  air  fans. 


Heavy-duty  core  coils  are  pitched  in  the  casing 
for  either  horizontal  or  vertical  air  flow,  to  provide 
proper  condensate  drainage  and  to  prevent  possible 
freezing.  Temperature  of  heated  air  is  uniformly 
maintained  across  the  face  of  the  coil.  Coil  tubes, 
equipped  with  smooth,  tapered  fins,  assure  maximum 
heat  transfer,  and  can  withstand  temperatures  to 
700  deg  F. 

Steam  heating  coils  are  available  with  %  or  1-inch 
OD,  thick  wall  copper  tubing.  Hot  water  coils  are 
available  in  the  same  OD  tube  sizes.  Cupro-nickel 
tubes  are  also  available. 

More  Information?  Circle  Item  50  on  Inquiry  Card. 
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Alternator  Control  for 
Duplex  Equipment 

A  new  controller,  the  Protectal  Alternator,  has 
been  developed  by  Protection  Controls,  Inc.,  Skokie, 
Ill.,  for  reliable  actuation  of  duplex  equipment. 

Applications  include  duplex  pumps  in  boiler  water 
return  systems,  storage  tanks,  sump  and  sewage 
units,  and  various  fluid  process  systems;  also  air 
conditioning  equipment. 

Outstanding  design  feature,  the  firm  points  out, 


is  a  simplified,  yet  fool-proof,  alternating  mechanism 
which  has  a  minimum  of  moving  parts,  and  requires 
no  lubrication  or  adjustments.  Entire  assembly  is 
mounted  on  a  single,  removable  panel. 

The  Alternator  is  controlled  by  conventional  pilot 
devices — float  controls,  pressure  switches,  thermo¬ 
stats,  probes,  etc. — and  its  two  heavy  duty  solenoids 
(one  for  emergency  use)  unfailingly  operate  sepa¬ 
rate  pump  switches  at  predetermined  time  intervals 
or  w’hen  specific  fluid  levels  are  reached. 

More  Information?  Circle  Item  51  on  Inquiry  Card. 


Hermetic  Condensing  Units 

A  line  of  hermetic  condensing  units  (Model  CNU) 
is  available  from  Air  Conditioning  Div.,  Westing- 
house  Electric  Corp.,  Staunton,  Va.  The  units,  in 
ratings  from  20  to  60  tons,  are  designed  for  use  in 
field  assembled  commercial  and  industrial  air  con¬ 
ditioning  equipment. 

Suction  operating  temperatures  from  20  to  50 
deg  F  are  standard.  Temperatures  outside  this 
range  are  available  for  special  applications. 

There  are  six  voltage  ratings  at  three  phase,  60 
cycles:  208,  220,  240,  440,  480,  and  560;  at  three 
phase,  50  cycles,  three  ratings:  220,  380,  and  400. 
All  units  are  equipped  with  either  line-start  or  part¬ 
winding-type  starters. 

Each  condensing  unit  consists  of  a  water-cooled 
condenser,  a  Type  CLS  hermetic  compressor,  and  a 
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control  center.  It  is  factory  assembled,  completely 
prewired  and  prepiped,  and  includes  vibration  mount- 


% 


ings  under  the  compressor.  Starters,  safety  controls, 
gage  panel,  and  all  internal  control  and  power  wiring 
between  control  center  and  compressor  are  included 
as  standard  items. 

More  Information?  Circle  Item  52  on  Inquiry  Card. 


Packaged  Electronic  Air  Cleaner 

A  completely  self-contained  high  velocity  electro¬ 
static  precipitator  is  introduced  by  American  Air 
Filter  Co.,  Inc.,  Louisville,  Ky.  The  Type  HVSC 
Electro-Cell  air  filter  is  designed  for  use  in  inacces¬ 
sible  areas  and  for  use  with  air  handling  units.  It 
is  complete  with  front  and  back  duct  connections, 
drain  pan  and  pre-assembled  w’ashing  and  oiling 
mechanism,  and  is  available  for  either  floor  or  ceiling 
mounting. 


Unit  is  available  in  24  sizes  ranging  from  1,000 
to  25,000  cfm.  The  high  velocity  cells  are  shipped 
in  specially-designed  cartons  for  easy  field  installa¬ 
tion.  Since  the  unit  is  shipped  complete,  installation 
and  wiring  of  the  Power  Pack  and  adhesive  pump, 
and  hooking  up  the  water  and  drain  connections  are 
all  that  is  necessary  on  the  job  site. 

More  Information?  Circle  Item  53  on  Inquiry  Card. 
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Leakproof  Damper  Regulator 

A  development  by  Eigen  Manufacturing  Corp., 
Long  Island  City.  N.  Y.,  provides  completely  rattle- 
proof  and  100%  leakproof  damper  regulator  installa¬ 
tions.  Designed  for  top  quality  duct  work  and  high 
velocity  .systems,  the  new  unit  is  called  the  Quadra- 
Matic. 


One  of  its  most  unusual  features  is  a  polyethylene 
.sealer  component  that  is  placed  into  the  quadrant 
handle.  When  the  handle  is  fitted  on  the  square 
end  bearing  of  the  damper  blade,  and  set  flush 
against  the  side  of  the  duct,  a  100%  airtight  con¬ 
tact  is  assured,  the  firm  reports.  In  addition,  the 
shaft  of  the  square  end  bearing  is  knurled  to  hold 
the  sealer  securely.  Once  the  quadrant  and  handle 
are  in  final  position,  all  rattles  usually  accompanying 
such  installations  are  completely  and  permanently 
done  away  with. 

More  Information?  Circle  Item  54  on  Inquiry  Card. 


Copper  Tube  Fittings  and  Valves 

Cha.se  Brass  &  Copper  Co.,  Waterbury,  Conn.,  an¬ 
nounces  that  it  has  added  900  new  items  to  its  cop¬ 
per  tube  fittings  and  valve  lines.  The  additions, 
which  include  a  complete  line  of  Hammond  bronze 
valves  comprising  approximately  500  items  by  size 
and  type,  make  available  from  Chase  what  is  said 
to  be  the  most  complete  line  of  tube,  fittings  and 
valves  from  one  source  in  the  United  States. 

Among  the  Hammond  items  are  heavy-duty  valves 
meeting  federal  specifications,  solder  joint  valves 
for  use  with  copper  tubing,  a  complete  line  of  heat¬ 
ing  specialties,  and  a  standard  line  of  gate,  globe, 
angle  and  check  valves,  boiler  drains,  sill  faucets, 
stops  and  stop  and  wastes. 

Included  in  the  other  400  items  are :  21  new  styles 
of  cast  drainage  fittings,  new  wrought  copper  drain¬ 
age  fittings,  wrought  copper  expansion  joints,  and 
wTought  copper  air  chambers.  Among  the  new  sizes 
are:  109  wTought  pressure  fittings,  142  cast  pres¬ 
sure  fittings,  18  wrought  drainage  fittings,  and  131 
cast  drainage  fittings. 

More  Information?  Circle  Item  55  on  Inquiry  Card. 


Cylinder  Type  Diffusers 

Air  Devices  Inc.,  New  York,  N.  Y.,  announces  a 
.series  of  extruded  aluminum,  cylinder  type,  Roto-Jet 
diffusers  for  heating  and  cooling  applications  in  any 
large  interior  where  long  projection  of  air  or  modu¬ 
lated  diffusion  is  required. 


The  design  incorporates  a  rotary  cylinder  and 
split  diffusing  vanes.  The  cylinder  can  be  adjusted 
for  upward,  downward  or  straight  out  projection. 
The  split  diffusing  vanes  can  be  adjusted  for  air 
direction  blows — left,  right  or  for  modulated  dif¬ 
fusion.  Diffusers  can  be  installed  either  in  a  hori¬ 
zontal  or  vertical  position,  as  required. 

More  Information'’  Circle  Item  56  on  Inquiry  Card. 


Gas  Conversion  Burners 

Roberts-Gordon  Appliance  Corp.,  Buffalo,  N.  Y., 
introduces  the  Series  26  line  of  commercial-industrial 
gas  conversion  burners. 


Series  26  is  an  atmospheric  burner  ranging  in  in¬ 
puts  from  600,000  to  1,050,000  Btuh.  Each  burner 
is  furnished  with  an  automatic  pilot,  or  optional 
electronic  pilot  at  extra  cost,  with  flame  elec¬ 
trode  and  M-H  protecto-relay,  automatic  main  gas 
valve  and  gas  pressure  regulator.  Accessories  that 
are  available  as  optional  extra  equipment  include 
draft,  safety,  operating,  limit  and  combustion  con¬ 
trols  and  instruments. 

More  Information?  Circle  Item  57  on  Inquiry  Card. 
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Industrial  Centrifugal  Fans 

A  new  series  of  heavy-duty  industrial  fans  (Series 
8500)  is  announced  by  Sturtevant  Div.,  Westinghouse 
Electric  Corp.,  Hyde  Park,  Mass.  Featuring  the  use 
of  airfoil  blading,  the  centrifugal  fans  are  tailored 
specifically  for  high  efficiency  at  direct-connected 
motor  speeds.  The  units  are  well  suited  for  appli¬ 
cations  such  as  combustion  air  for  steel  mill  and 
industrial  furnaces;  packaged  steam  boilers;  and 
for  industrial  processes  such  as  glass  cooling,  vacuum 
drying  and  exhaust  from  aluminum  pot  lines. 

Fans  are  consistent  with  an  industrial  trend  to 
direct-drive-type  machinery  because  of  its  reliabil¬ 
ity  in  continuous  operation.  Direct  drive  also  ex¬ 
tends  application  possibilities  where  fan  speeds  or 
horsepower  input  exceed  belt  drive  limitations. 


With  capacities  from  15,000  to  450,000  cfm,  the 
units  are  available  in  five  a-c  direct-connected  motor 
speeds:  1800,  1500,  1200,  900  and  750  rpm.  Within 
this  range  are  included  ten  sizes  of  AMCA  Class 
Ill-type  fans  with  wheels  from  30  to  81  inches  in 
diameter;  and  fourteen  sizes  of  AMCA  Class  IV- 
type  fans  with  wheel  diameters  from  30  to  109  inches. 
The  fans  can  handle  air  from  — 20  to  800  deg  F. 

More  Information?  Circle  Item  58  on  Inquiry  Card. 


Thermal  Shock  Guarantee 

Boiler  purchasers  can  now,  for  the  first  time  it  is 
reported,  acquire  hot  water  boilers  with  a  three-year 
manufacturer’s  guarantee  against  damage  from  so- 
called  “thermal  shock,”  a  source  of  many  boiler  fail¬ 
ures.  This  means  that  boiler  owners  and  design 
engineers  are  protected  against  loss  from  structural 
failures  of  boiler  pressure  vessels  usually  attributed 
to  flow  rate  or  temperature  difference  of  return 
water. 

The  guarantee  was  announced  by  Boiler  Engineer¬ 
ing  &  Supply  Co.,  Inc.,  Phoenixville,  Pa.  The  guar¬ 
antee  applies  to  the  company’s  Continental  automatic 
packaged  boilers  used  for  industrial,  institutional, 
and  commercial  applications. 

More  Information?  Circle  Item  59  on  Inquiry  Card. 


Line  of  Relief  Valves 

A  new  line  of  relief  valves  for  use  in  all  types  of 
pressure  systems  is  an¬ 
nounced  by  Mansfield 
Sanitary,  Inc.,  Perry.s- 
ville,  Ohio. 

Available  with  15  to 
200  psi  settings,  valves 
have  Neoprene  seals, 
stainless  steel  springs, 
and  cast  red  brass  bodies. 

Some  are  equipped  with 
calibrated  adjusting 
keys.  Standard  setting  is 
125  psi. 

Valves  are  said  to  be 
suitable  for  use  wherever 
pop-off  or  by-pass  type  relief  units  are  needed. 
Applications  include  drilling,  punching,  sleeve 
cylinders,  steam  lines,  water  pumps,  storage  tanks, 
spray  equipment  and  hydraulic  and  pneumatic  sys¬ 
tems.  Special  units  are  available  for  high  tempera¬ 
ture  use. 

More  Information?  Circle  Item  60  on  Inquiry  Card. 


Centrifugal  Roof  Ventilators 

A  new  style  in  low  silhouette  centrifugal  roof 
ventilators  is  announced  by  Western  Engineering  & 
Mfg.  Co.,  Los  Angeles,  Calif.  This  unit,  to  be  known 
as  the  Western  Centridyne,  features  aerodynamically 
designed  extruded  aluminum  discharge  vanes.  The 
straight-line  styling  and  low,  compact  shape  are  en¬ 
gineered  to  harmonize  with  the  linear  design  concept 
of  modern  architecture. 


Unit  also  features  quietness  of  operation,  non¬ 
overloading  horsepower  and  a  stable  pressure  curve. 
Exhaust  is  directed  horizontally  rather  than  in  the 
conventional  downward  direction,  thus  preventing 
roof  damage  or  deterioration,  the  firm  pwints  out. 
The  low  silhouette  is  achieved  by  mounting  motor  in 
the  wheel  plane. 

Models  range  from  %  to  5  hp  with  wheel  diameters 
from  .990  up  to  3.000  ft.  Heights  range  as  low  as 
11%  inches. 

More  Information?  Circle  Item  61  on  Inquiry  Card. 


AIR  CONDITIONING,  HEATING  AND  VENTILATING,  JULY,  1961  I07 


News  of  Equipment  and  Materials 


Complete  Fire  Control  Center 

New  triple-service  Fyr-Fyter  All-Purpose  dry 
chemical  fire  extin¬ 
guisher,  now  available 
for  built-in  wall  cab¬ 
inet  installation,  great¬ 
ly  simplifies  and  speeds 
modem  -  day  interior 
fire  protection. 

Announced  by  The 
Fyr-Fyter  Co.,  Dayton, 

Ohio,  the  extinguisher 
is  Underwriters’  and 
Factory  Mutual  ap¬ 
proved  for  combatting 
“all”  classes  of  fire: 
general  combustible, 
burning  liquid  and 
electrical  fires.  Cabinet  equipped  with  the  All-Purpose 
extinguisher  thus  becomes  a  complete  fire  control 
center. 

No  longer  must  two  or  three  separate  types  of 
extinguishers  be  provided  in  order  to  achieve  full 
protection  against  all  possible  fire  contingencies, 
the  company  points  out.  No  longer  need  there  be  a 
risk  of  unfamiliar  hands  accidentally  choosing  and 
using  the  wrong  extinguisher. 

More  Information?  Circle  item  62  on  Inquiry  Card. 


Backwater  Valve  OfFered 

According  to  Josam  Manufacturing  Co.,  Michigan 
City,  Ind.,  its  Series  No. 

1140-ZZ  backwater  valve 
provides  two  important 
protective  features :  an 
automatically  operating 
flap  valve  and  a  manu¬ 
ally  operated  gate  valve. 

Vanes  on  the  flap  valve 
are  designed  so  that  the 
water  will  spin  the  flap 
to  clean  the  seat.  Gate 
valve  is  spade  shaped  so 
that  it  will  cut  through 
sewage  and  debris. 

The  automatic  flap  valve  closes  at  the  slightest 
backflow  and  prevents  water  from  backing  up  into 
basements  from  overloaded  sewers  during  sudden 
storms.  If  protection  is  desired  during  long  periods 
of  time,  the  manually  operated  gate  valve  is  closed 
until  waste  lines  to  sewers  can  be  used  again. 

Both  valves  are  easily  accessible  from  the  floor 
level  and  the  wheel  handle  is  removable  so  that  the 
top  of  the  valve  fits  flush  with  the  floor. 


Totalizing  Liquid  Flow  Meter 

The  Model  380  Propeloflo  Meter,  a  propeller-type 
totalizing  flow  meter,  is  available  from  B-I-F  In¬ 
dustries,  Providence,  R.  I.,  manufacturer  of  meters 
and  systems  for  positive  control  of  materials  flow. 
Called  ideal  for  metering  water  and  other  liquids 
in  water  works  and  chemical  or  process  industries, 
the  Model  380  is  as  easily  installed  as  a  length  of 
pipe. 

Highly  accurate  because  of  its  precision  meter 
mechanism,  it  requires  no  pipes  or  mercury  and 
totalizes  directly.  The  high  tensile  cast  iron  body 
construction  with  molded  plastic  propeller  of  high 
impact  strength  makes  possible  a  sturdy,  durable 
meter  that  will  withstand  and  register  overloads  up 
to  150%. 

Available  in  eight  different  line  sizes,  the  meter 
can  measure  flow  from  a  minimum  of  20  up  to  2400 
gpm,  depending  upon  line  size,  with  measurement 
accuracy  within  ±2%  of  actual  flow  over  the  rated 
operating  range,  including  temporary  flow'  rates 
up  to  150%  of  rated  capacity. 

More  Information?  Circle  Item  64  on  Inquiry  Card. 


Electronic  Temperature  Controls 

Interior  temperature  changes  controlled  electron¬ 
ically  are  provided  by  a  system  called  Conditionaire, 
premiered  recently  on  the  West  Coast  by  Fischbach 
and  Moore,  Inc.,  New  York,  N.  Y. 

Representatives  pointed  out  that  the  system  in¬ 
corporates  the  use  of  transistors,  rather  than  the 
vacuum  tubes  used  in  other  systems,  which  is  seen 


as  enhancing  reliability  and  performance.  Power 
actuators  are  driven  directly  by  the  transistors, 
thereby  eliminating  relays. 

Conditionaire  modules  permit  tailoring  of  the  sys¬ 
tem  to  suit  individual  requirements  of  buildings. 
The  desired  control  function  is  effected  by  simply 
plugging  the  necessary  combination  of  modules  into 
the  central  control  unit. 


More  Information?  Circle  Item  63  on  Inquiry  Card.  More  Information?  Circle  Item  65  on  Inquiry  Card. 
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Sound  Level  Meter 

H.  H.  Scott,  Inc.,  Maynard,  Mass.,  manufacturer 
of  sound  measuring  and  analyzing  instruments,  an¬ 
nounces  a  sound  level  meter  designed  to  the  new 
Sl.4-1961  ASA  Standard.  Called  the  Model  412,  it 
operates  over  the  exceptionally  wide  frequency  range 
of  5  cps  to  30  kc.  A  ceramic  microphone  allows  the 
unit  to  be  used  in  temperatures  ranging  from  0 
degrees  to  170  deg  F.  There  is  a  built-in  electro¬ 
acoustic  calibrator  to  insure  consistent  accurate 
readings  at  all  times.  The  meter  operates  on  two 
batteries  plus  a  single  bias  cell.  Circuitry  includes 
seven  transistors. 


Sound  level  meter  will  allow  precise  measurement 
of  noise  and  sound  in  any  location  indoors  and  out, 
the  company  explains.  It  will  find  extensive  appli¬ 
cation  in  measurement  of  intensity  of  noise,  and  for 
determination  of  possible  hearing  damage.  It  will 
be  useful  in  surveying  the  psychological  and  physio¬ 
logical  effects  of  noise. 

More  Information?  Circle  Item  66  on  Inquiry  Card. 


Commercial  Water  Heater 

The  Jetglas  commercial  water  heating  line  of  the 
Day  &  Night  Mfg.  Co.,  La  Puente,  Calif.,  has  been 
expanded  by  the  addition  of  a  500,000  Btu  input 
instantaneous  heater.  Introduced  as  the  Model  65- 
420  “JIB,”  this  instantaneous  booster  combines  a 
65  gallon  storage  capacity  with  a  420  gph  recovery 
capacity  at  100  deg  rise.  It  will  carry  the  5  year 
warranty  (2  unconditional,  3  pro-rated)  which  the 
firm  places  on  all  products  in  its  commercial  water 
heater  line. 

Heater  is  approved  by  American  Gas  Association 
and  National  Sanitation  Foundation  for  180  deg  F 
application  as  both  a  free-standing  “automatic  in¬ 
stantaneous”  water  heater  and  a  “Type  A  automatic 
circulating  tank  heater.”  Therefore,  unlike  ordi¬ 
nary  booster  heaters,  it  may  be  used  singly  or  in 
multiples  either  with  or  without  a  separate  storage 
tank.  It  will  be  available  in  both  standard  and 
ASME  code  models. 

More  Information?  Circle  Item  67  on  Inquiry  Card. 


Sensitive  Pressure  Regulator 

OPW-Jordan  Corp.,  Cincinnati,  Ohio,  announces 
an  extra  sensitive  pres¬ 
sure  regulator,  available 
from  stock  in  ductile  iron 
(160A)  or  bronze  (260A) 
in  %,  and  %-inch 
sizes. 

In  a  severe  test  on 
steam  service  with  20  psi 
inlet  and  7  psi  outlet,  the 
valve  showed  a  swing  of 
only  plus  or  minus  .1  psi. 

Pressure  regulation  is 
called  equal  to  piloted 
valves  without  the  trouble 
associated  with  pilots. 

Self-operated  valve  is 
suitable  for  steam,  water,  air,  oil,  gas  or  chemicals. 
Pressure  control  range  is  from  .5  to  125  psi.  Stain¬ 
less  steel  self-cleaning  and  self-lapping  Sliding  Gate 
Seats  are  standard  and  feature  tight  shut-off.  Suit¬ 
able  for  250  psi  at  500  deg  F,  valves  offer  maximum 
pressure  drop  of  175  psi,  minimum  pressure  drop 
of  3  psi. 

More  Information?  Circle  Item  68  on  Inquiry  Card. 


Square  Panel  Fans 

Propellair  Div.,  Robbins  &  Myers,  Inc.,  Spring- 
field,  Ohio,  announces 
a  line  of  square  panel 
fans  that  feature  fast 
installation,  quiet  per¬ 
formance,  and  a  single 
nameplate  guarantee  for 
both  the  fan  and  motor. 

The  line  contains  three 
models ; 

Direct  connected  Type 
PQ  in  six  sizes  from  12 
to  36-inch  fan  diameter, 
delivering  1,235  - 10,860 
cfm  under  free  air  condi¬ 
tions,  as  recommended  for 
offices,  churches,  and  similar  locations  where  ex¬ 
tremely  quiet  operation  is  desired. 

Direct  connected  Type  PD  (shown)  in  five  sizes 
from  24  to  48-inch  dia.,  delivering  4,700-32,200  cfm 
of  free  air,  for  industrial  use  to  exhaust  smoke,  dust, 
and  fumes,  or  as  circulators  and  man  coolers. 

Belt  driven,  heavy  duty,  slow  speed  Type  PB  in 
sizes  of  42,  48,  and  60-inch  dia.,  with  14,320-52,700 
cfm  free  air,  used  in  general  manufacturing,  com¬ 
mercial,  and  institutional  applications  for  greater 
air  movement  at  relatively  low  noise  levels. 

More  Information?  Circle  Item  69  on  Inquiry  Card. 
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News  of  Equipment  and  Materials 


Thermostatic  Steam  Trap 

A  new  thermostatic  steam  trap  for  pressures  from 
vacuum  to  150  psig 
and  temperatures  to 
425  deg  F  has  been 
developed  by  W.  H. 

Nicholson  and  Co., 

Wilkes-Barre,  Pa. 

Known  as  the  Nich¬ 
olson  N-150  and  de¬ 
signed  primarily  for 
tracer  lines  and  small 
pieces  of  steam  proc- 
e  s  s  i  n  g  equipment, 
etc.,  the  trap  comes 
in  1/2  and  %-inch 
sizes  and  operates  on 
a  true  balanced  pressure  principle.  Called  ideal  for 
rugged  service,  it  has  a  cast  steel  body  and  forged 
steel  cover.  The  bellows  is  Monel  metal  for  high 
resistance  to  corrosion,  and  the  hardened  stainless 
steel  valve  and  seat  are  lapped  together  for  tight, 
positive  shut-off. 

Another  feature,  the  company-developed  steam¬ 
saving  baffle,  deflects  live  steam  upward  to  envelop 
the  bellows.  This  is  reported  to  result  in  fast,  snap- 
closed  action  and  a  greater  degree  of  steam  saving 
efficiency,  as  confirmed  by  tests  conducted  by  the 
U.  S.  Testing  Company. 

More  Information?  Circle  Item  70  on  Inquiry  Card. 


Cast  Iron  Boiler 

The  Peerless  Heater  Co.,  Boyertown,  Pa.,  intro¬ 
duces  its  Series  170  gas-fired  cast  iron  boiler,  avail¬ 
able  in  deluxe  or  flush  type,  two-toned  green  enamel 
jackets.  Series  is  manufactured  in  33  sizes  ranging 
from  680,000  to  6,120,000  Btuh  input,  and  can  be 
used  with  natural,  mixed,  manufactured  and  L.P. 
gases. 


Electric  Heat  Thermostat 

Penn  Controls,  Inc.,  Goshen,  Ind.,  announces  a 
new  type  of  room  thermostat  for  electric  heating 
equipment.  Designated  the  Type  802  Switchstat,  it 
includes  a  sensitive  5000  watt  capacity  thermostat 
and  provision  for  mounting  as  many  as  three  inter¬ 
changeable  wiring  devices  such  as  switches,  pilot 
lights  or  convenience  outlets. 

Called  especially  suitable  for  service  in  bathrooms 
with  ceiling  type  units  in  combination  with  lights 
and  exhaust  fans,  the  control  is  also  a  convenient 
and  attractive  unit  for  kitchens,  recreation  rooms, 
hallways,  bedrooms,  offices  and  motels. 

More  Information?  Circle  Item  72  on  Inquiry  Card. 


Belt-Driven  Ventilators 

Belt-driven  units  for  installations  where  hot,  moist, 
corrosive,  or  fume-laden 
air  is  exhausted  are  added 
to  the  line  of  power  roof 
ventilators  made  by  L.  J. 

Wing  Mfg.  Co.,  Linden, 

N.  J. 

In  Wing-Jet  belt  driven 
ventilators,  the  fan  is 
belt-driven  by  a  motor 
mounted  in  a  weather¬ 
proof  housing  outside  the 
gas  stream.  Rigid  motor 
supports  are  welded  to 
the  outside  of  the  venti¬ 
lator  casing.  Belt  tension 
is  readily-adjusted. 

Units  are  available  in  twenty  sizes  and  free  air 
capacities  from  2000  to  60,500  cfm.  Capacities  at 
1/2  inch  static  pressure  range  from  1350  to  53,000  cfm. 
More  Information?  Circle  Item  73  on  Inquiry  Card. 


Boiler  is  designed  for  heavy  duty  operation  in 
commercial,  industrial,  government  and  office  build¬ 
ings,  hotels,  churches,  schools,  hospitals,  apartments 
and  sewage  disposal  plants. 

More  Information?  Circle  Item  71  on  Inquiry  Card. 


Push  Button  Diverter  Valve 

Described  as  a  new  concept  in  safe  and  easy-to- 
operate  bathtub  showers,  the  S-1777  Sentinel  “push 
button”  diverter  shower  is  introduced  by  Speakman 
Company,  Wilmington,  Del. 

This  shower  is  equipped  with  a  push  button  diverter 
valve,  installed  chest-high,  that  is  designed  to  help 
reduce  falling  accidents  w’hich  sometimes  occur  in 
tub  showers.  The  higher  location  of  the  diverter 
valve  eliminates  the  chance  of  the  bather  losing  his 
balance  while  bending  over  to  reach  a  lift  button 
on  the  tub  spout — a  motion  that  is  necessary  with 
most  conventional  tub  showers. 

This  feature  is  called  especially  valuable  to  motels, 
hotels  and  showering  facilities  for  the  aged. 

More  Information?  Circle  Item  74  on  Inquiry  Card. 
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Oil  Furnace  Line 

An  expanded  line  of  oil-fired 
furnaces,  designed  to  provide 
continuous  circulation  of  filtered 
air  under  all  operation  conditions, 
is  announced  by  The  Coleman 
Company,  Inc.,  Wichita,  Kan. 

Capacity  range  of  85,000  to 
325,000  Btuh  meets  the  heating 
requirements  for  all  homes  and 
most  commercial  buildings,  the 
firm  reports.  Blowers  are  ade¬ 
quate  for  add-on  central  air  con¬ 
ditioning. 

Four  highboy,  3  counterflow,  5 
lowboy  and  7  horizontal  models 
make  up  the  new  oil  furnace  line. 
Heat  exchangers  are  made  of  14- 
gage  steel;  combustion  chambers 
are  of  stainless  steel  construction. 

Si^ecial  construction  of  the  com¬ 
bustion  chamber  and  built-in 
.sound  control  features  are  report¬ 
ed  to  insure  quiet  operation. 

Burners  and  all  controls  are 
factory-mounted  within  the  fur¬ 
nace  enclosure  on  all  highboy,  low¬ 
boy  and  counterflow  models. 

Circle  Item  75  on  Inquiry  Card. 


Top-Entry  Ball  Valves 

A  completely  new  line  of  top- 
entry  ball  valves  is  introduced  by 
Strong,  Conneaut,  Ohio. 

Line  features  a  one-piece  body 
design  constructed  from  cadmium- 
plated  carbon  steel,  or  from 
stainless  steel  bar  stock,  to  give 
maximum  safety,  strength  and 
economy.  They  are  the  first  ball 
valves  to  offer  both  rugged  bar 
stock  construction  and  easy-to- 
service  top  entry  design  in  a 
single  unit,  the  company  an¬ 
nounces. 

The  Evrtyte  ball  valves  are 
precision-engineered  for  depend¬ 
able,  economical  on-off  valving  of 
gas,  air,  oil,  water  or  liquid  chem¬ 
icals.  Threaded  inlet  and  outlet 
connectors  permit  fa.st,  positive 
installation  in  %,  %  and  1- 

inch  lines.  A  large  arrow  indi¬ 
cating  the  flow  direction  is  cast 
into  the  valve  body  to  avoid  in¬ 
stallation  errors. 

Circle  Item  76  on  Inquiry  Card. 


get  MORE  with 
AUTO-VENTS 

MORE  for  your  money 
MORE  to  select  from  . 
MORE  effective 
venting  of  air  in 


(hydronlc)  hot  water 
heating  and  chilled 
water  cooling  systems 

Choose  from  No.'s  7-67- 
37-72  Auto-Vents  for 
your  specific  need 


There’s  a  MAID-O’-MIST  Auto- 
Vent  designed  for  the  mounting, 
the  space  and  the  capacity  you 
need.  The  most  complete  line  of 
float  operated  automatic  air-elim¬ 
inators.  Dcwi’t  be  misled  by  their 
modest  price  .  .  .  they  do  a  terrific 
job.  Venting  air  CONTINUOUSLY. 
they  get  rid  of  air-pockets  that 
prevent  the  free  flow  of  water.  And 
they’re  fast,  easy  to  install.  See  ALL 
MAID-O’-MISrS  Auto-Vents- 


WRITE  FOR  CATALOG 


No.  7  lor  vertical  mount, 
ing.  4ft'  X  21"  with  A" 
I.P.  female  connection 


No.  S7  for  vertical  mount- 
iM.  3-3/16"  X  11",  with 
1"  I.P.T.  male  connection. 


No.  37  for  horizontal 
mounting  only,  3"  x  21", 
with  1"  I.P.  vertical  male 
bottom  connection. 


No.  72  (diac  type) 
for  vertical  or  hor¬ 
izontal  mounting. 
11"  X  1"  with  1" 
I.P.  male  connec- 


MAID-O'-MIST.  Inc 


3217  Nwth  IMhnhi  Rncid 


ChicaKlo  41.  lllhMh 
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New  from  LEHMOX 


using  direct- fired  heaters  as  your  basic  units 


Here’s  the  unit  you  start  with  the  highly  efficient 
Lennox  OG4  industrial  heater  (gas,  oil  or  combination). 
Absolute  simplicity  of  design  allows  this  stainless  and 
aluminized  steel  unit  to  be  applied  in  an  upright,  in¬ 
verted  or  horizontal  position.  It  can  be  installed  for 
heating  and  ventilating  needs  now,  with  cooling  easily 
added  at  a  later  date.  Or,  if  you  prefer,  include  the 
cooling  coil  in  the  initial  installation. 


Here  you  see  how  the  cooling  section  (a),  filter  section  (b) 
and  mixing  damper  for  outdoor  air  and  return  air  (c), 
combine  with  the  OG4  heater  to  provide  year  ’round 
cooling,  heating  and  ventilating.  The  mixing  damper  can 
be  controlled  manually  or  automatically.  Never  before 
has  an  all-pvupose  line  incorporated  such  versatility, 
ease  of  installation  and  maintenance,  together  with 
extreme  efficiency  and  adaptability  to  widely  varying 
heating,  cooling  and  ventilating  requirements. 


For  further  Information  and  a  Lennox  cooling  eurvey  (at  no  obligation),  write  LENNOX,  eis  S.  12th  Ave.,  Marshalltown,  Iowa. 


. . .  increases 

factory  production 
up  to  28% 


Air  conditioning  is  justified 
if  it  only  increases  production 
1’/2%  to  3% 


The  benefits  gained  from  factory  cooling  can,  in  most 
cases,  make  it  a  necessity.  No  one  would  expect  em¬ 
ployees  to  work  in  a  cold  building  during  the  winter, 
so  how  can  they  be  expected  to  work  at  full  capacity  in 
a  hot  one  during  summer?  Once  the  advantages  are 
weighed,  factory  cooling  usually  gains  an  overwhelming 
vote  of  approval  from  management.  And,  once  you 
compare  I^nnox  equipment  with  any  other  line,  you’ll 
see  the  reasons  for  the  big  switch  to  Lennox  in  industrial 
heating,  cooling  and  ventilating. 


MANY  WAYS  TO  APPLY 


Combined  here  are  a 
Lennox  down-flo  OG4  cen¬ 
tral  furnace,  a  cooling  sec¬ 
tion,  a  filter  section  and  a 
mixing  damper  for  return 
and  fresh  air.  The  unit 
feeds  a  distribution  per¬ 
imeter  loop  buried  in  the 
concrete  floor. 


In  this  factory  the  OG4  has  been  combined  with  an 
evaporator  section,  filter  section  and  damper  for 
return  and  fresh  air.  It  is  suspended  and  has  a  service 
platform.  This  package  closely  controls  temperature, 
humidity  and  make-up  air  all  year. 


Danf  ba  aatiafiad  with  taas  than 

LENNOX 

HEATS  •  COOLS  •  TREATS  ANO  MOVES  AIR 

■  I  >  ^  W  -111  I  |[|  I  I H 

IN  HOMES  IN  CHURCHES  IN  SCHOOLS  IN  BUSINESS  IN  INDUSTRY 

LCNMOX  INDUSTRIES  INC.  fOUNOEO  189S  —  MARSHALLTOWN  ANO  DCS  MQlNCS.  iQWA.  COLUMBUS.  OHIO. 

Syracuse  new  vork  oecatur.  Georgia,  ft  worth,  texas.  salt  lake  city.  utah.  los  angcles.  Cali¬ 
fornia  LENNOX  INDUSTRIES  (CANADA)  LTD  TORONTO.  MONTREAL.  CALGARY.  VANCOUVER.  WINNlRCC 
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Versatile  Valve  Positioner 

The  Precisor  valve  positioner  based  on  the  force- 
balance  principle  is  intro¬ 
duced  by  Taylor  Instru¬ 
ment  Companies,  Roches¬ 
ter,  N.  Y.  Not  only  is 
the  lOON  Series  position¬ 
er  a  rugged,  compact  and 
economical  instrument, 
but  its  several  optional 
accessories  lend  desirable 
versatility  to  its  applica¬ 
tions.  It  may  be  used 
either  as  a  simple  con¬ 
troller  or  as  a  position- 
indicator  -  transmitter  in 
addition  to  its  prime 
function  of  providing 
faster,  more  positive,  response  for  diaphragm  actu¬ 
ators. 

Reported  by  the  company  to  provide  excellent 
linearity  between  controller  output  pressure  and  the 
resulting  valve  stroke,  the  new  instrument  may  be 
used  with  either  a  direct-  or  reverse-acting  response. 
Field  adjustments  and  calibration  procedures  may 
be  performed  with  just  a  screwdriver  and  a  wrench. 
More  Information?  Circle  Item  77  on  Inquiry  Card. 


New  Refrigeration  Drier 

A  new  in-line  refrigeration  drier  with  very  high 
filtering  and  drying  capacities,  and  specially  built  to 
withstand  rough  handling,  is  introduced  by  Ansul 
Chemical  Co.,  Marinette,  Wis. 

Known  as  the  System  Boss,  the  drier  is  the  product 
of  seven  years  of  Ansul  research  on  refrigerant  filter¬ 
ing.  In  line  with  findings  that  filter  capacity  is  related 
more  closely  to  filter  material  than  filter  area,  the 
capacity  of  this  unit  can  be  more  than  100%  greater 
than  ordinary  driers,  the  firm  reports.  Its  exact  filter 
capacity  depends  on  refrigerant  flow  rate. 

There  is  no  by-passing  at  all  in  the  System  Boss 
because  the  drier’s  fiber  glass  inlet  pad,  when  full, 
will  allow  additional  solids  to  go  on  to  a  Dutch  Twill 
fiber  glass  unitized  outlet  filter.  Because  of  the  no 
by-passing  feature,  it  is  not  necessary  to  have  a 
screen  on  cap  tube  systems  ahead  of  the  drier. 

More  Information?  Circle  item  78  on  Inquiry  Card. 


Rubber  Expansion  Joints 

United  States  Rubber  Co.,  New  York,  N.  Y.,  intro¬ 
duces  a  rubber  expansion  joint  that  provides  the 
same  flexibility,  but  60%  more  capacity  for  with¬ 
standing  high  working  pressures  than  standard 
joints  now  on  the  market. 

It  is  called  the  AMR  (anti-migration  rubber)  ex¬ 
pansion  joint  because  of  its  unique  inner  construc¬ 
tion  that  enables  the  metal  re-enforcing  rings  to  re¬ 
main  stable  under  pressure. 

More  Information?  Circle  Item  79  on  Inquiry  Card. 
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WORLD-WIDE  I 


HOTEL  QUITO 


QUITO,  ECUADOR,  S.A. 


20  D-H  FLOOR/CEILING-MOUNTED 
PUBLIC  SPACE  AIR  HANDLERS 

CREDITS:  ARCHITECT:  Charles  F.  McKirahan,  Ft.  Lauderdale, 
Florida.  AIR  CONDITIONING  CONTRACTOR:  Josueth  Gon¬ 
zalez,  Quito,  Ecuador.  D-H  INTERNATIONAL  SALES  REPRE¬ 
SENTATIVE:  Climate  Control  International,  Inc.,  Los  Angeles 

Send  for  Brochure  CSHV  312.01 

arauer-hansoH 

DIVISION  OF 

HI-PRESS  AIR  CONDITIONING  OF  AMERICA,  INC. 

3301  Medford  Street,  Los  Angeles  63,  California 
(Cable:  Cliconi,  Los  Angeles) 


News  of  Equipment  and  Materials 


Motor  Operated  Zone  Valve 

A  thermostatically  controlled,  motor  operated  hy- 
dronic  zone  valve,  de¬ 
scribed  as  the  VM-120 
for  control  of  water  or 
steam  in  residential 
and  light  commercial 
heating  or  cooling  sys¬ 
tems,  is  introduced  by 
General  Controls  Co., 

Glendale,  Calif. 

According  to  the 
manufacturer,  this  zone 
valve  is  a  low  voltage 
wing  type  for  installa¬ 
tion  at  the  radiator  or 
in  the  supply  piping  to 
the  zone  to  be  controlled.  Its  compact  design  per¬ 
mits  easy  installation  between  rafters  and  joists 
or  in  convectors. 

Other  features  are  synthetic  packing  which  pro¬ 
vides  protection  against  leakage,  and  a  quiet,  power¬ 
ful  24-volt  electric  motor  requiring  no  lubrication. 
It  can  be  opened  or  closed  manually  if  power  fails, 
and  the  operating  control  will  automatically  take 
over  when  electric  power  is  restored. 

More  Information?  Circle  Item  80  on  Inquiry  Card. 


Display  Fountains 

The  decorative  display  fountain,  once  thought  of 
only  in  connection  with  parks  and  public  building 
sites,  has  caught  the  private  homeowner’s  eye  as  an 
addition  to  his  garden  or  outdoor  living  area. 

A  new  type  of  fountain  head,  introduced  by  Rain 
Jet  Corp.,  Burbank,  Calif.,  has  a  unique  rotating 
and  wobbling  pendulum  action  that  produces  an 
unusually  effective  display.  Unlike  ordinary  foun¬ 
tains  that  discharge  their  water  in  a  solid  or  con¬ 
tinuous  stream,  this  fountain  head  produces  tiers 
of  bursting  droplets  that  look,  according  to  the  com¬ 
pany,  like  “showers  of  sparkling  diamonds,  floating 
in  space.” 

Once  installed,  the  fountains  require  little  main¬ 
tenance  and  the  operating  cost  is  negligible,  since 
the  fountains  utilize  the  same  water  over  and  over 
again  by  using  a  catch  bowl  or  basin  and  recirculat¬ 
ing  pump. 

More  Information?  Circle  Item  81  on  inquiry  Card. 


Chemical  Feeder 

The  Glaspump  chemical  feeder  developed  by  Cali¬ 
fornia  Scientific  Glass  Co.,  El  Monte,  Calif.,  is  de¬ 
signed  to  pump  chemical  treatment  into  cooling 
towers,  evaporative  condensers  or  other  unpressur¬ 
ized  w'ater  systems  to  control  and  prevent  develop¬ 
ment  of  algae  and  other  bacteriological  formations, 
thus  maintaining  a  clean,  free  flowing  water  system. 
More  Information?  Circle  Item  82  on  Inquiry  Card. 
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Testing  air  flow  at  owtiets 


Mobile  Vertical  File 

Responding  to  the  demand  for  a  sturdy  mobile 
file  for  drawings  and  prints,  Plan  Hold  Corp.,  South 
Gate,  Calif.,  announces  a  new  model  called  the  Mobile 
Plan  Rack.  It  has  a  tubular  steel  frame  and  is 
equipped  with  ball  bearing  casters. 

This  mobile  file  can  be  adjusted  to  accommodate 
sheets  up  to  36  x  48  inches.  It  is  intended  for  use 
with  12  Plan  Hold  Type  “S”  binders  and  provides 
filing  space  for  up  to  1200  sheets.  It  weighs  less 
than  18  lb,  and  occupies  only  3  sq  ft  of  fioor  space. 
More  Information?  Circle  Item  83  on  Inquiry  Card. 


Testing  air  flow  at  return  duct 


Outlet,  Air  Flow  Calculator 

A  handy,  3-slide  rule  that  enables  heating  and  air 
conditioning  engineers  to  quickly  and  accurately  de¬ 
termine  outlet  and  size,  and  air  flow,  has  been 
developed  by  Titus  Manufacturing  Corp.,  Waterloo, 
Iowa. 

Slide  rule  was  designed  by  Harold  Straub,  P.E., 
director  of  the  Titus  Research  Laboratory.  It  is 
based  on  over  five  years  of  research  in  the  laboratory, 
during  which  time  comprehensive  data  was  compiled 
on  outlets  with  discharge  patterns  ranging  from 
.straightflow  sidewall  grilles  to  full  circular  patterns 
from  ceiling  diffusers.  The  correlation  of  this  in¬ 
formation  provided  not  only  a  procedure  for  obtain¬ 
ing  slide  rule  factors  for  all  grilles  and  diffusers, 
but  also  for  the  first  time  brings  together  the  theory 
on  the  performance  of  both  isothermal  and  cooled 
horizontally  projected  air  streams. 


the  first  time 

in  balancing  air  flow  systems 

The^^i^^Velometer® 


gives  a  quick  accurate  check  of  air  movement  at 
outlets,  returns,  plenum  chambers,  static  pressure 
in  ducts,  friction  loss  at  ells  and  deflectors. 

Readings  are  made  directly  in  f.p.m.  on  the 
Velometer  dial.  So  sensitive,  readings  as  low  as  20 
f.p.m.  can  be  made.  The  triple  range  scale  registers 
up  to  3000  f.p.m.  and  6000  f.p.m. 


Velometer  Set  No.  3G 

Recommended  for  the  air  condi¬ 
tioning,  heating  and  ventilating 
contractor.  Consists  of  the  Velo¬ 
meter  with  rugged  carrying  case, 
L  angle  supply  jet,  suction 

A  (return)  jet,  static  pressure 

A  jet.  Price  f.o.b.  Chicago  $194. 

Velometer  Jr. 

For  quick  simple  checking  at  outlets 
where  attachments  are  not  required. 
A  compact  instrument  only  4*  x  3'  x 
IV^'.  Capacity  ranges 

0 — 200  f.p.m.  to  800  f.p.m. 

0 — 400  f.p.m.  to  1600  f.p.m. 

0 — 500  f.p.m.  to  2500  f.p.m. 
Price,  with  genuine  leather  carrying 
case,  $44.00  f.o.b.  Chicago.  All  mc^els 
carried  in  stock  for  immediate  delivery. 


One  side  of  the  rule  is  an  air  flow  calculator  and 
the  other  side  is  an  outlet  selector.  The  air  flow 
calculator  makes  it  simple  to  determine  the  air 
flow  rate  for  any  diffuser  or  grille  from  velocity 
measurements  in  the  field.  It  can  be  used  for  all 
anemometers  and  their  factors.  The  outlet  selector 
on  the  slide  rule  provides  a  simplified  way  to  quickly 
determine  outlet  and  size  based  on  available  space 
and  noise  criteria.  It  also  provides  complete  throw, 
drop,  and  performance  of  outlets  for  heating,  cool¬ 
ing  and  ventilating. 

The  slide  rule  costs  $2.50,  and  it  is  available  from 
Titus  representatives,  or  by  writing  Titus  Manu¬ 
facturing  Corp.,  Waterloo,  Iowa.  It  is  furnished 
complete  with  a  24-page  instruction  booklet. 


ALNOR  INSTRUMENT  CO. 

Divition  of 

Illinois  Testing  Laboratories,  Inc. 
Rm.  570,  420  N.  LaSalle  St.,  Chleage  10,  III. 
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Extracts  from  Some  of  Fifteen  Papers 

Presented  at  ASHRAB  Annual  Meeting 


INOUSmUL  PRESS  RWUDS 

(Continued  from  page  12) 

Toledo;  Gerald  A.  Dinneen,  Uni¬ 
versity  of  Utah;  James  B.  Piper, 
The  University  of  Wisconsin; 
Franklin  Shifrar,  The  University 
of  Wyoming;  Shelton  Johnson, 
Jr.,  Vanderbilt  University;  Rob¬ 
ert  L.  Fink,  Villanova  University; 
Thomas  C.  Doan,  Washington 
State  University;  James  T.  An¬ 
derson,  West  Virginia  University, 
and  Donald  C.  Root,  W'orcester 
Polytechnic  Institute. 


THERMOELECTRIC  FREEZER 
DESIGNED  FOR  MASS  MARKET 

Stockholders  at  Welbilt  Corpo¬ 
ration’s  Annual  Meeting  in  Mas- 
peth.  Long  Island,  N.  Y.,  were 
shown  the  first  prototype  thermo¬ 
electric  refrigerator-freezer  de¬ 
veloped  by  the  company’s  elec¬ 
tronics  development  laboratory. 
In  a  demonstration  of  a  new 
portable  thermoelectric  refriger¬ 
ator-freezer,  Alexander  P.  Hirsch, 
Board  Chairman,  said  it  was  the 
first  of  a  group  of  appliances 


Fifteen  comprehensive  papers 
covering  diversified  subjects  were 
presented  at  four  technical  ses¬ 
sions  at  the  68th  Annual  Meeting 
of  American  Society  of  Heating, 
Refrigerating,  and  Air-Condition¬ 
ing  Engineers,  June  26-28,  in  Den¬ 
ver.  Extracts  from  some  of  these 
follow: 

A  new  development  in  steam 
vacuum  refrigeration  was  dis¬ 
cussed  by  Elliot  Spencer,  sales  ap- 


planned  for  the  consumer  market. 

The  l^^-cu  ft  refrigerator  ha.s 
a  freezer  compartment  holding 
two  ice  cube  trays  of  two-pound 
capacity.  According  to  the  com¬ 
pany,  the  unit  has  three  times  the 
refrigerator  capacity  of  existing 
thermoelectric  commercial  units 
developed  to  date.  Mr.  Hirsch  said 
that  Welbilt  is  planning  to  pro¬ 
duce  the  prototype  unit  in  quan¬ 
tity  for  dealer  distribution  by 
1962,  at  prices  competitive  with 
compressor  type  equipment. 


plication  engineer,  Graham  Manu¬ 
facturing  Co.,  Inc.,  Great  Neck, 
N.  Y.  He  pointed  out  that  steam 
vacuum  refrigeration,  one  of  the 
oldest  forms  of  water  chilling 
devices,  is  characterized  by  sub¬ 
stantial  condenser  water  require¬ 
ments  which  has  limited  applica¬ 
tions  to  installations  accessible  to 
rivers  or  other  inexpensive  water 
sources. 

Substitution  of  an  evaporative 
steam  condenser  in  which  both  the 
flash  vapor  and  motive  steam  are 
condensed  directly,  rather  than  in 
a  water  cooled  condenser,  permits 
closer  approach  to  prevailing  wet- 
bulb  conditions  at  all  times  and 
results  in  peak  steam  consump¬ 
tion,  similar  to  that  of  competing 
.systems. 

At  reduced  load,  and  when  the 
wet-bulb  is  below  design  condi¬ 
tions,  steam  consumption  is  re¬ 
duced.  A  5-deg  F  condensing 
temperature  reduction  corre¬ 
sponds  to  approximately  10%  re¬ 
duction  in  steam  consumption. 

Since  the  entire  system  is  lo¬ 
cated  outdoors,  machine-room  re¬ 
quirements  are  eliminated.  The 
system  may  be  located  where  cool¬ 
ing  towers  are  presently  installed. 
Appearance,  design  and  size  are 
similar  to  that  of  cooling  tow'ers 
for  systems  of  similar  capacity. 

A  careful  w'eighing  of  all  cost 
factors  indicates  competitive  own¬ 
ing  and  operating  costs.  Lack  of 
moving  parts  and  simplicity  of 
cycle  are  favorable  to  low  main¬ 
tenance  and  service  costs. 

In  a  thermodynamic  investiga¬ 
tion  of  a  refrigerant  expansion 
engine,  a  paper  by  Thomas  M. 
Olcott,  senior  propulsion  engineer, 
Convair,  Fort  Worth,  and  Harold 
A,  Blum,  professor.  Mechanical 
Engineering  Department,  South¬ 
ern  Methodist  University,  Dallas, 
it  is  said  that  the  principle  of  sub¬ 
stituting  a  refrigerant  expansion 
engine  for  the  expansion  valve  of 
a  vapor  compression  cycle  system 
is  well  known.  A  search  of  the 
literature,  however,  reveals  no 
published  data  on  the  performance 
of  such  an  engine. 


YOU  SAVE  MORE  WITH 
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Thousands  of  successful  in¬ 
stallations  prove  that  use  of 
Flexaust  hose  and  Portovent 
retractable  duct  with  metal 
duct  systems  lower  installation 
costs  —  but  there  are  other  im¬ 
portant  advantages 
Exceptional  abrasion  reilitanco 
Corrosion  rosistanco 
Nolso  absorption 
Durability  undor  heavy  flexing 
Provision  for  expansion  and 
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Easy  relocation  of  hoods 
and  machines 

Made  of  high  quality  neoprene 
coated  fabrics  lH  to  36"  i.d. 

Write  today  for  full  details 
Distributors  in  oU  principal  eititn 

THE  FLEXAUST  CO. 

DEPT.  HV-7  100  PARK  AVE. 
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A  simple  engine  was  built, 
tested,  and  its  performance  com¬ 
pared  with  the  isentropic  expan¬ 
sion.  The  device  did  illustrate 
the  above-mentioned  principle ; 
however,  recovery  of  available  en¬ 
ergy  was  only  as  high  as  10%,  due 
primarily  to  pressure  drop  and 
leakage  in  the  valves.  If  these 
were  eliminated  recovery  could 
have  reached  40%. 

A  theoretical  comparison  was 
made  between  the  single  circuit 
refrigeration  system,  employing 
the  expansion  engine,  the  cascade 
.system,  and  the  multi-stage  com¬ 
pression  system. 

Some  strength  characteristics 
of  ice  at  the  interface  was  dis¬ 
cussed  by  J.  K.  Stene,  associate 
professor  of  mechanical  engineer¬ 
ing,  Purdue  University,  and  W.  E. 
Fontaine,  professor  of  mechanical 
engineering,  Purdue,  and  director 
for  engineering  research,  Ray  W. 
Herrick  Laboratories.  Because 
ice  that  forms  on  a  surface  must 
be  removed  economically  in  order 
for  the  surface  to  be  useful  com¬ 
mercially,  and  ice  forms  on  most 
cold  surfaces  where  water  is  pres¬ 
ent  and  must  be  removed  to  en¬ 
hance  heat  transfer  to  or  from 
the  surface,  experiments,  de¬ 
scribed  in  this  paper,  were  under¬ 
taken  to  determine  some  strength 
characteristics  of  the  solid-ice  in¬ 
terface. 

The  paper,  heat  and  mass  trans¬ 
fer  in  dehumidifying  surface  coils, 
by  William  L.  Bryan,  associate 
professor.  Department  of  Mechan¬ 
ical  Engineering,  Case  Institute 
of  Technology,  contains  experi¬ 
mental  results  for  transfer  of 
mass  and  heat  by  a  bare  surface 
coil  under  conditions  of  measured 
surface  temperature.  Data  were 
given  for  the  heat  transfer  coeffi¬ 
cients,  for  the  mass  transfer  co¬ 
efficients  and  for  experimental 
surface  temperatures  of  the  de¬ 
humidifying  coil. 

A  simple  fundamental  equation 
is  presented  for  the  actual  surface 
temperature  of  the  coil  and  the 
locus  of  air  states  through  the 
coil.  Attention  is  given  to  the 
fundamentals  in  present  methods 
of  coil  calculations  relating  to  the 
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391  standard  Models  To  Choose  From 

PLUS  Complete  Facilities  To  Design 

1  And  Manufacture  Special  Ventilators 

BURT  VENTILATOR 

TYPE 

CAPAOTY 

(CFM) 

SIZES 

MODELS 

DISCHARCE 

FREE  FLOW  GRAVITY 

Gravity 

113  to  35,560 

16 

16 

Upward 

LO-HH  GRAVITY 

Gravity 

AS  REQUIRED 

18 

18 

Downward 

MONITOR 

Gravity 

MADE  TO  ORDER 

1 

Upward 

MONOVENT  (Ridge) 

Gravity 

48  to  5,184 

15 

15 

Upward 

REVOLVING 

Gravity 

123  to  10,931 

17 

17 

Sideward 

STANDARD  GRAVITY 

Gravity 

35  to  24,890 

19 

19 

Upward 

THERMAVENT 

Gravity 

MADE  TO  ORDER 

2 

Upward 

CENTRIFLOW 

Power 

65  to  36,430 

56 

184 

Downward 

FREE  EXHAUST  FAN 

Power 

5,000  to  75,550 

7 

17 

Upward 

FREE  FLOW  FAN 

Power 

1,040  to  99,050 

15 

35 

Upward 

LOW  TYPE 

Power 

337  to  47,400 

15 

60 
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STANDARD  FAN 

Power 

685  to  15,000 

10 

10 

Upward 

There  is  a  type  of  Burt  Ventilator  to  meet  any  ventilating 
problem  that  Roof  Ventilators  can  solve.  Burt’s  specialized 
engineering,  equipment  and  craftsmanship — from  60  years 
of  designing  and  building  ventilators — is  your  assurance  of 
complete  satisfaction.  Cost  economies  are  assured  from  al¬ 
most  400  standard  models  that  are  quickly  available. 

Write  for  Burt’s  Complete  Line  Data  Book — it’s  free! 
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A  GREAT  NAME  IN  THERMOMETERS 


Mercury  Actuated 

Temperature  Indicating  Instruments 


A-4!4’'  DIAL  THERMOMETERS:  Made  in  3  types 
to  suit  any  requirements.  Rigid  stem,  wall  or 
flush  mounted,  11  inches  of  scale  reading.  In¬ 
terchangeable  with  standard  industrial  separ¬ 
able  sockets.  Stem  can  be  placed  at  any  angle 
and  case  can  be  rotated  to  any  readable 
position. 

B-REC0RDIN6  THERMOMETERS:  Twelve  inch 
die-cast  aluminum  case  with  black  finish.  Single 
or  multiple  pen  construction.  Electric  or  spring 
wound  clock,  24  hour  or  7  Day  Revolution.  Flex¬ 
ible  Armor  and  bulb  of  stainless  steel.  Ranges: 
—40  +950°  F  or  Equivalent  in  °C. 

C- INDUSTRIAL  THERMOMETERS:  Red-Reading 
Mercury- Extruded  brass  case-chrome  finish. 
Ranges:  —40  +950°  or  Equivalent  in  °C. 

D-RED-READING  MERCURY  LABORATORY  THER¬ 
MOMETERS:  Thoroughly  annealed  for  permanent 
accuracy.  Complete  line  A.S.T.M.  and  fractional 
division  types. 


FOR  COMPLETE  INFORMATION  WRITE  FOR  CATALOG 


PALMER  THERMOMETERS.  INC. 

Cincinnati  12,  Ohio  •  MEIrose  1 1500 


actual  coil  surface  temperature. 

In  a  paper  on  refrigerating 
capacity  and  performance  data  for 
various  refrigerants,  azeotropes 
and  mixtures,  R.  C.  McHamess 
and  D.  D.  Chapman,  Engineer, 
Freon  Products  Laboratory  (du- 
Pont)  report  on  calorimeter  tests 
performed  on  single  refrigerants 
and  on  a  variety  of  mixtures  to 
determine  how  the  cooling  capac¬ 
ity  of  one  refrigerant  is  affected 
by  the  addition  of  a  second  one. 
Various  operating  data,  such  as 
coefficient  of  performance,  com¬ 
pression  ratio,  suction  and  dis¬ 
charge  temperatures  and  pres¬ 
sures,  and  power  requirements, 
have  been  obtained  during  the  re¬ 
spective  runs  and  are  given. 

Solar  heat  gains  through  plastic 
domed  skylights  were  measured 
by  L.  F.  Schutrum,  ASHRAE  Re¬ 
search  Laboratory,  and  N.  Ozisik, 
Oak  Ridge  National  Laboratory. 
Data  are  given  for  the  August  1 
design  day  for  a  number  of  sky¬ 
lights  and  /if-factors  and  [/-values 
are  given  from  which  the  solar 
and  total  heat  gains  can  be  found 
for  any  location  and  time  of  the 
year. 

Air  infiltration  through  revolv¬ 
ing  doors  was  investigated  by  Mr. 
Schutrum,  C.  M.  Humphreys,  and 
J.  T.  Baker,  of  the  ASHRAE  Re¬ 
search  Laboratory,  and  Mr.  Ozi¬ 
sik.  Total  infiltration  was  found 
to  have  two  components:  that  re¬ 
lated  to  door  speed  and  that 
through  door  cracks.  Air-infiltra¬ 
tion  rates  associated  with  door 
revolution  are  separated  from  the 
total  and  given  as  a  function  of 
door  speed  and  indoor-outdoor  air 
temperature  difference.  An  ana¬ 
lytical  solution  was  developed  to 
calculate  this  component. 

Air  infiltration  through  door 
cracks  was  a  function  of  indoor- 
outdoor  pressure  difference  and 
the  crack  size.  Traffic  patterns 
and  the  average  door  speeds  were 
investigated  in  the  field  with  man¬ 
ually  operated  revolving  doors, 
and  air  infiltration  rates  corre¬ 
sponding  to  typical  traffic  rates 
were  computed. 

Calculated  temperature  rise  in 
round  ducts  by  J.  Richard  Wright, 


Tennessee  Polytechnic  Institute, 
Cookeville,  Tenn.,  and  Edward  J. 
Brown,  University  of  Illinois, 
were:  (1)  duct  sizes:  4-8-in. 
diam;  (2)  entering  air  tempera¬ 
ture:  50-70  deg  F;  (3)  duct  air 
velocities:  400-1200  fpm;  (4)  in¬ 
sulation  thickness:  0,  1  in.,  2  in.; 
(5)  ambient  temperature:  75-150 
deg;  (6)  surface  emissivity:  0.25 
for  uninsulated  ducts,  0.05  (al. 
foil)  and  0.90  (duplex  paper)  for 
insulated  ducts. 


I-B-R  RESEARCH  SHOWS 

VALANCE  HEATING  BaOW  PAR 

The  results  of  I-B-R’s  research 
on  the  valance  system,  finned  tube 
elements  designed  for  installation 
at  the  ceiling  to  both  heat  and 
cool  hydronically,  were  presented 
to  the  membership  of  The  Insti¬ 
tute  of  Boiler  and  Radiator  Manu¬ 
facturers  at  its  Annual  Meeting 
on  June  14,  1961.  Professor  War¬ 
ren  S.  Harris,  who  supervises 
I-B-R  research,  stated  that  heat¬ 
ing  performance  of  the  valance 
system  was  not,  in  its  present 
form,  as  satisfactory  as  cooling 
performance  demonstrated  during 
the  summer  of  1960. 

At  the  November,  1960,  meet¬ 
ing  of  I-B-R,  a  progress  report 
was  made  on  cooling  with  the 
valance  system,  and  at  that  time 
the  membership  was  advised  that 
the  valance  system  was  the  most 
satisfactory  hydronic  cooling  sys¬ 
tem  that  had  been  investigated  by 
I-B-R.  (See  News  of  the  Month, 
Air  Conditioning,  Heating  and 
Ventilating,  December,  1960.) 

The  construction  and  style  of  a 
house  have  distinct  effects  upon 
the  performance  of  heating  and 
cooling  equipment.  The  I-B-R 
hydronic  research  house  was  pur¬ 
posely  designed  to  be  difficult  to 
heat  and  cool,  to  bring  out  the 
weaknesses  of  the  systems  in¬ 
stalled  and  to  find  ways  to  correct 
such  weaknesses.  The  I-B-R 
House  has  a  minimum  of  insula¬ 
tion  and  is  operated  without  storm 
sash.  Under  these  conditions  po¬ 
tential  w'eaknesses  in  the  opera¬ 
tion  of  the  heating  and  cooling 
systems  are  amplified. 
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Like  Ceiling  Panel  System 

While  the  results  of  the  winter 
operation  have  not  been  complete¬ 
ly  analyzed,  it  is  apparent  that  the 
valance  system  has  much  the  same 
operating  characteristics  as  a  ceil¬ 
ing  panel  system.  There  were 
warm  floor  surface  temperatures 
and  fairly  uniform  air  tempera¬ 
tures  in  the  living  zone.  The  cost 
of  operation  was  about  the  same 
as  a  ceiling  panel  system,  which 
is  approximately  20%  more  than 
a  hot  water  system  using  base¬ 
boards,  convectors  or  radiators. 

However,  during  periods  of  low 
outdoor  temperatures,  there  was  a 
noticeable  movement  of  cool  air 
across  the  floor  in  rooms  having 
large  glass  areas  which  were  not 
protected  by  storm  sash.  Inherent 
in  all  systems  in  w’hich  the  same 
room  units  are  used  for  both  heat¬ 
ing  and  cooling  is  the  maintenance 
of  proper  room  temperature  bal¬ 
ance  throughout  the  year.  With 
the  installation  in  the  I-B-R 
house,  the  bedrooms  on  the  third 
(upper)  level  were  a  little  warmer 
during  the  heat  of  the  day  in  the 
summer,  and  the  rooms  on  the 
first  (lower)  level  were  under¬ 
heated  in  cold  weather. 

Research  Continues 

I-B-R  will  continue  its  research 
on  a  valance  system  designed 
basically  for  cooling,  augmenting 
it  with  some  baseboard  located 
under  large  glass  areas  and  in 
rooms  where  the  valance  required 
for  cooling  may  not  be  adequate 
to  take  care  of  the  entire  heating 
load.  The  objective  of  I-B-R’s 
research  is  to  find  a  combination 
of  heating-cooling  hydronic  sys¬ 
tem  which  will  be  in  near-perfect 
balance  throughout  the  year,  have 
as  good  or  better  operating  char¬ 
acteristic  as  systems  previously 
tested,  and  be  one  which  can  be 
made  available  at  moderate  cost. 

A  University  of  Illinois  Engi¬ 
neering  Experiment  Station  Bul¬ 
letin  containing  a  complete  report 
of  the  tests  made  during  the  sum¬ 
mer  of  1960  and  the  winter  of 
1961  will  be  available  for  distri¬ 
bution  in  1962. 

(Please  turn  page) 


CUT  MAINTENANCE  COSTS 

with  this  new 
design  duct  fan 


Entire  half  of  cone  comes 
off  ..  .  not  just  an  access 
door  .  .  .  exclusive  feature 


While  the  DE  BOTHEZAT*  Bi- 
furcator*  remains  in  the  duct, 
this  new  design  duct  fan  pro¬ 
vides  an  easier,  quicker  way 
to  remove  the  fan  wheel  or 
motor  .  .  .  speeds  up  periodic 
inspections  of  fan  wheel  and 
extension  shaft.  The  entire 
half  of  the  cone  unbolts  and 
comes  off,  allowing  plenty  of 
room  to  work. 


U.  S.  Patents  2,898,030,  2,978,187 


dependable . . .  easy  to  install 

Installation  is  as  fast  and  simple  as  putting  in  a  section  of 
ductwork.  DE  BOTHEZAT  direct  drive  motor,  completely  iso¬ 
lated  from  fumes  and  heat,  insures  steady,  trouble-free  oper¬ 
ation  over  long  periods.  Ideal  for  handling  corrosive  fumes. 

Write  for  literature.  Use  coupon  below. 


MAIL  COUPON  TODAY!. 


DE  BOTHEZAT  FANS  DIVISION,  Oept.ACH-761 

American  Machine  and  Metals,  Inc. 

East  Moline,  Illinois 
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furcator  Fans  and  the  exclusive  removable  cone  design.  Please  rush  de¬ 
scriptive  literature. 
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As  They  Have  For  40  Years,  Engineers  Ever3rwhere  Today  Rely 
On  METROPOLITAN’S  Quality  Chemical  Maintenance  Prod¬ 
ucts  And  Consulting  Services. 

Through  Scientific  Field  Surveys  And  Laboratory  Analyses 
METROPOLITAN  Works  Closely  With  You  To  Find  The  Right 
Answers  To  Your  Specific  Problems. 

To  Prevent  Or  Eliminate  Problems  Of  Scale,  Corrosion,  Slime, 
Soot,  Slag,  Sludge  Caused  By  Impurities  In  Water  And 
Fuels  ...  In  Boilers,  Cooling  Towers,  Evaporative  Conden¬ 
sers,  Storage  Tanks,  Steam  &  Return  Lines,  General  Water 
Supply  Systems ...  In  Industrial  Plants,  Office  Buildings,  Apart¬ 
ment  Houses,  Public  Institutions,  Hotels,  Theaters,  Stores  .  .  . 


ASK  FOR  THE  MAN  FROM  METROPOLITAN.  HE  HAS  THE  CHEMICAL 
SOLUTION  FOR  YOU. 


or  write  us  for  complete  in^rmation. 

METROPOLITAN  REFINING  CO.,  INC. 

SO-21  TWENTY-TIIID  STIEET 
LONfi  ISLAND  CITY  1,  N.Y. 


HYDRONICS  NOW  IN  DICTIONARY 

Introduced  four  years  ago  as 
a  new  term  for  the  hot  water 
heating  industry’s  products  and 
services,  “hydronics”  is  listed  on 
page  713  of  the  latest  edition  of 
Webster's  New  World  Dictionary. 

Two  definitions  relating  to  hy¬ 
dronics  are  listed  as  follows: 
hy.dron.ic  (hi-dron'ik),  adj.  of  or 
having  to  do  with  hydronics. 
hy.dron.ics  (hi-dron'iks),  n.  pi. 
(construed  as  sing.), 

(^hydr  electronics),  the  science 
of  dealing  with  electrically  con¬ 
trolled  systems  for  heating, 
cooling,  etc.,  by  the  forced  cir¬ 
culation  of  liquids  or  vapors. 
The  new  term  was  first  pro¬ 
posed  by  an  I-B-R  committee  in 
June,  1957.  Until  that  time,  the 
industry  suffered  from  a  profusion 
of  terms,  including  “wet  heat,” 
“liquid  heat”  and  “fluid  heat.” 


WURNATIONM.  CONFERENCE 

An  International  Conference  on 
Heating,  Ventilating  and  Air  Con¬ 
ditioning,  organized  by  The  In¬ 
stitution  of  Heating  and  Ventilat¬ 
ing  Engineers  in  cooperation  with 
other  British  organizations  has 
been  announced.  It  will  be  held  in 
London,  September  27  to  October 
4,  1961,  in  London  and  will  co¬ 
incide  with  an  International  Ex¬ 
hibition  of  the  British  Heating, 
Ventilating  and  Air  Conditioning 
industry. 

Engineers  from  all  over  the 
world  who  are  engaged  in  the  spe¬ 
cialist  field  of  heating,  ventilat¬ 
ing  and  air  conditioning  are  wel¬ 
comed.  The  sessions  are  grouped 
around  three  themes.  These  are: 
administrative  advances  likely  in 
the  next  ten  years;  technical  ad¬ 
vances  likely  in  the  next  ten  years; 
and  integrated  design  of  architec¬ 
tural  and  engineering  services  for 
economy  of  building  construction. 

In  addition  to  the  papers,  a  pro¬ 
gram  of  technical  visits  has  been 
arranged,  linked  to  the  three 
themes  of  the  Conference.  For 
further  information,  write  Con¬ 
ference  Secretariat,  Institution  of 
Heating  and  Ventilating  Engi¬ 
neers,  49  Cadogan  Square,  Lon¬ 
don,  S.W.  1. 
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chemical 

fumes 


■ 


1017«-QD 


HIGHER  COMBUSTION  EFFICIENCY! 
LOWER  COSTS! 

NO  MOTORS,  FANS  OR  BEARINGS  IN  EXHAUST  LINE 
DRAFT  CONTROL  BY  QuUkdrafi 


★  EXTREMELY  HIGH  NEGATIVE  PRESSURES 
★  ACID  RESISTING  FINISHES 

★  HIGHLY  EFFICIENT  WITHOUT  CHIMNEY  ' 

FOR  INDUSTRY  . . .  Now  you  can  boost  the  combustion  efficiency 
of  your  boilers,  regardless  of  the  fuel  you  use.  Quickdraft  power- 
draft  units  provide  instant  controlled  draft  and  completely  remove 
all  combustion,  corrosive  and  noxious  fumes  at  high  temperature 
without  passing  them  through  the  blower  and  motor.  Maintenance 
costs  are  drastically  reduced.  Specify  a  Quickdraft  unit  to  meet  your 
particular  requirements  from  a  wide  selection  of  various  sizes. 

FOR  INSTITUTIONAL  AND  COMMERCIAL  BUILDINGS 
.  .  .  Quickdraft  eliminates  costly,  tall  and  unsightly  stacks.  Vent 
^  ^  ~  ^  incinerators,  heating  plants  and  water  heaters 
•"I  \  at  roof  level . . .  safely  and  efficiently. 


FOR  CORROSIVE  SERVICE 

All  Quickdraft  unita  are  available  in  standard  acid  resist¬ 
ing  vitreous  enamel,  316  stainless  steel,  carpenter  20  rigid 
plastics  (P,V,C),  and  with  plastic  or  Fiberglas  coatings. 


U.S.  2,722,372  and  2,81 

British  802,920 

Canadian  593,817 
Other  patents  pending 


Write  for  QUICKDRAFT 
ENGINEERING  DATA 
on  your  letterhead  ^ 
•  •  • 


One  of  many  actual 
installations  with  or 
without  chimney. 


Quitkdrait 

CORPORATION 

P.O.  Box  87-0  •  Canton  I,  Ohio 


MANUFACTURERS  OF  All  TYPES  OF 
MATERIAl  HANDLING  UNITS  WITH 
EXTREMELY  HIGH  VELOCITIES. 


PROVED  ON  THOUSANDS 
OF  PRODUCTION  LINE 
INSTALLATIONS! 


LIQUID  EYE 

POSITIVE  SEALING  INDICATORS 

designed  to  save  you 
even  more  time  and  money 


DBSIGN  FEATURE 

•xt«nflen>gask«t  .  .  . 

AU  ONE-PIECE  I 
A  built-in  gasket  that's 
always  in  place  for  posi- 
tiv*  sealing  and  fool¬ 
proof  assembly. 


6  sizes  now  avail¬ 
able: 

T/sMys-andl^* 

O.D.S. 


The  "250"  has  all  the  proved  Liquid  Eye  advantages  plus 
these  newly  engineered  features: 

•  smaller-— more  compact,  simplified  design. 

•  preformed  copper  extension  eliminates  need  for  sepa¬ 
rate  gaskets — foolproof  installation. 

•  complete,  self-contained,  economy  unit. 

Writ*  today  tor  catalog  E-57  covering  tho  complete  Allln  line. 


TITUS  SLIDE  RULE 

Combination  Outlet  Selector  &  Air  Flow 


Calculator  for  ENGINEERS  &  CONTRACTORS 


Np  » 


One  side  of  this  handy,  3-slide  precision  instrument  is  an 
OUTLET  SELECTOR  to  quickly  determine  outlet  and  size 
based  on  available  space  and  noise  criteria.  Other  side  of  rule  is 
FLOW  CALCULATOR  to  determine  air  flow  rate  for  any  diffuser 
or  grille  from  velocity  measurements  in  the  field. 

Developed  by  H.  Straub,  P.E.,  Director  of  Titus  Research 
Laboratory.  Based  on  over  5  years  of  research.  6'  x  11'  in  size. 
Furnished  complete  with  24-page  Instruction  and  Information 
Booklet  for  $2.50. 


MAIL 

COUPON 

WITH 


TITUS  MFG.  CORP.,  WATERLOO.  IOWA 

Please  send  Titus  Slide  Rule  complete  with  instruc¬ 
tion  booklet.  Enclosed  is  my  check  for  $2.50. 
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">  NtW 

for 

HEAVY-DUTY 
SEWAGE 
USES 


HIGH 
CAPACITY 

LOW 


8600  GPH 


at 


HEAD  5  ft.  Hcsd 

6800  GPH  at  10-(t. 

PUMP 


•  Completely  Submersible 

•  Rugged  Cast-Bronze 
Construction 

•  Extra-Deep  2-Vane 
NON-CLOG  Impeller 

•  2"  NPT  Discharge 

•  Extra  Powerful  Pumping 
Action 

•  Shreds  sewage  and  other 
solids  for  dependable  non¬ 
clog  performance 

•  Leg  supports — threaded  to 
use  any  standard  Vi"  pipe 
for  readily  adjustable  stand 

See  Your  Wholesaler  ^ 


KENCO  PUMP 

Thp  AniPt'a^n  Cfuc  Lip  ProlU'  ts  Cc 
.  ','5  Oberlin  Avenue  •  Lorain,  Ohio 


BREFLY  STATED  NEWS  ITEMS 


Producers’  Council,  Inc.,  has 
chosen  the  Engineering  Hand¬ 
book  published  by  Lennox  In¬ 
dustries,  Inc.,  for  the .  group’s 
Certificate  of  Merit.  The  Hand¬ 
book  was  cited  in  a  competition 
judged  by  members  of  Consulting 
Engineers  Council.  Conducted  in 
four  different  literature  classifi¬ 
cations,  the  contest  in  which  the 
Lennox  award  was  w'on  was  in 
Class  II  which  covers  “literature 
offering  technical  information  re¬ 
lating  specifically  to  a  product  or 
products  of  a  single  manufactur¬ 
er.’’  No  other  company  in  the 
heating  and  air  conditioning  in¬ 
dustry  qualified  for  an  aw'ard. 


J.  A.  Elzi,  M.  C.  Westrate,  and 
C.  E.  Asbury  have  been  elected 
vice-presidents;  while  C.  H.  Alban 
and  E.  Weatherly,  Jr.  have  been 
named  directors  of  Common¬ 
wealth  Associates,  Inc.  J.  A. 
Meader,  an  architect,  was  elected 
assistant  secretary.  Mr.  Elzi  will 
continue  as  director  of  engineer¬ 
ing  administration,  and  Mr.  West- 
rate  as  treasurer  and  chief  con¬ 
sulting  engineer.  Commonwealth 
Associates  Inc.  is  the  consulting 
engineering  affiliate  of  Common¬ 
wealth  Services  Inc.,  New  York 
management  and  engineering  con¬ 
sulting  organization. 


ENGINEERS  AND 
CONTRACTORS 

W.  H.  Buchhagan,  president  of 
Bucknell  Engineering  Co.,  con¬ 
sulting  engineers  of  Pittsburgh, 
Pa.,  has  been  elected  a  member  of 
the  Board  of  Directors  of  Consult¬ 
ing  Engineers  Council  as  well  as 
president  of  the  Pennsylvania 
Association  of  Consulting  Engi¬ 
neers  at  the  latter’s  annual  meet¬ 
ing  in  Philadelphia.  . . 

Joe  Herman,  president  of  J. 
Herman  Co.,  Inc.,  air  condition¬ 
ing  contractors  in  Ix)s  Angeles, 
was  appointed  a  member  of  the 
Industrial  Safety  Board  by  Gov¬ 
ernor  Edmund  G.  Brown  of  Cali¬ 
fornia.  Mr.  Herman,  a  past  pres¬ 
ident  of  the  Mechanical  Contrac¬ 
tors  Association  of  Southern  Cali¬ 
fornia,  is  serving  his  second  term 
as  president  of  the  Los  Angeles 
City  Fire  &  Police  Pension  Board. 

Professor  Norman  Parker,  head 
of  the  Department  of  Mechanical 
Engineering,  has  been  appointed 
vice-president  of  the  University 
OF  Illinois  in  charge  of  the  Chi¬ 
cago  Undergraduate  Division.  He 
will  supervise  expansion  of  the 
present  two-year  division  into  a 
four-year  institution.  Active  ad¬ 
ministration  of  the  ME  depart¬ 
ment  is  being  carried  out  by  Pro¬ 
fessor  Seichi  Konzo,  who  was  ap¬ 
pointed  Acting  Head  until  a  suc¬ 
cessor  to  Professor  Parker  is 
selected.  .  . 


SOCIETIES  AND  ASSOCIATIONS 
Stephen  F,  Dunn,  president  of 
National  Coal  Association,  was  re¬ 
elected  president  of  NCA’s  affili¬ 
ate,  Bituminous  Coal  Research, 
Inc.,  Pittsburgh,  Pa.  Also  re¬ 
elected  was  James  R.  Garvey,  vice- 
president  and  director  of  research. 
At  NCA’s  44th  Anniversary  Con¬ 
vention  in  Washington,  a  telegram 
was  received  from  President  Ken¬ 
nedy  praising  the  bituminous  coal 
industry  as  “an  outstanding  ex¬ 
ample  of  the  ingenuity  and  talent 
available  in  America.’’  .  . 

ASHRAE  will  donate  its  con¬ 
trolled  environment  facility  to  the 
Environmental  Research  Center  at 
Kansas  State  University.  Accord¬ 
ing  to  BRI  publication  Building 
Science  News,  this  is  the  Society’s 
first  major  decision  regarding  its 
research  activities  since  its  De¬ 
cember  announcement  of  an  ex¬ 
panded  grants-in-aid  program  to 
colleges  and  private  laboratories, 
and  the  closing  of  its  own  labora¬ 
tory  in  Cleveland.  .  . 

Rixford  A.  Beals  was  named 
manager  of  the  Commercial  and 
Industrial  Division,  National 
Better  Heating-Cooling  Coun¬ 
cil,  New  York,  N.  Y.  He  is  a 
former  editorial  director  of  Amer¬ 
ican  Institute  of  Mining,  Metal¬ 
lurgical  and  Petroleum  Engineers. 

Glenn  P.  Bakken  was  reelected 
president  of  Copper  &  Brass  Re¬ 
search  AssoaATiON,  New  York, 
at  CABRA’s  39th  Annual  Meeting 
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at  The  Homestead.  Mr.  Bakken 
is  president  of  Chase  Brass  & 
Copper  Co.,  Inc. 


BURGEONING  BUSINESS 

A  joint  announcement  has  been 
made  by  William  B.  Clements,  • 
president,  Frick  Company,  and 
Maurice  Parker,  board  chairman, 
Wilson  Bros.,  that  an  agreement 
has  been  signed  calling  for  Frick’s 
Pennsylvania-Bradford  Appliance 
Division  to  purchase  substantially 
all  the  assets  of  Lawson  Mfg.  Co. 
and  its  Hoffman  Water  Heater 
Division  in  Louisville,  Kentucky. 
The  combination  will  make  Penn¬ 
sylvania-Bradford,  already  a  well- 
known  manufacturer  of  water 
heaters,  a  major  factor  in  the  do¬ 
mestic  and  commercial  water 
heater  field,  with  sales  upwards  of 
$10  million  annually,  it  was  .said. 


Why  the  big  swing  to  Bradley  Washfountains? 


Because  only  Washfountains  please  your  clients  in 
all  these  important  ways:  They  cut  installa- 


Effective  December  31,  1961, 
American-Standard  Industrial  Di¬ 
vision  will  no  longer  market  Nes¬ 
bitt  School  Products.  The  ar¬ 
rangement  under  which  Ameri¬ 
can-Standard  promoted  and  .sold 
this  equipment  is  being  termi¬ 
nated  by  mutual  agreement.  The 
arrangement  had  been  in  effect 
since  1927.  .  . 

Stamford  Fan  Company  has 
been  organized  to  manufacture 
and  sell  a  complete  line  of  com¬ 
mercial  and  industrial  fans  and 
blowers.  President  of  the  new 
company  is  Walter  Fleming,  who 
has  been  associated  with  fan 
manufacturing  for  35  years.  As- 
.sociated  with  the  new  company  is 
Sedgwick  Machine  Works,  Inc.  of 
Poughkeepsie,  N.  Y.  Research,  de¬ 
sign  and  manufacturing  of  the 
new  line  will  be  conducted  at  the 
Poughkeepsie  plant.  Sales  and 
.sales  engineering  will  be  handled 
at  the  Stamford  office,  47  Cedar 
Street,  Stamford,  Conn.  Products 
of  the  new  company  will  include 
centrifugal  blowers,  mill  exhaust¬ 
ers,  roof  fans,  line  flow  cabinet 
blowers,  exhaust  fans,  propeller 
fans,  gravity  ventilators  and  in¬ 
duced  draft  fans.  Catalogs  and 
specification  sheets  on  the  entire 
line  will  be  available  for  indus¬ 
trial  distribution  in  the  imme¬ 
diate  future.  .  . 

(Concluded  on  page  126) 


tion  costs  50%  or  more.  410?-*  They  s^^e  an  average 
of  25%  in  floor  space.  They  eliminate  disease  trans¬ 
mission  by  germ-laden  faucets  and  dirty  bowls. 

^  Washfountains  save  maintenance  man¬ 
hours  and  expenses  jj  •  .  •  save  water  ^  .  and 

significantly  speed  trafiic  flow.  For  these  reasons, 
Washfountains  gain  in  popularity  with  every 
passing  day, 


Bradley  Washfountains  are  available  in  precast  stone 
(Granito),  precast  marble  (black  and  white,  sage 
green,  and  vari-colored),  in  stainless  steel,  and  in 
vitreous  enamel  (forest  green,  mint  green,  sky  blue, 
white,  sun  tan,  citrus  yellow).  Sizes  54"  circular  and 


Bradley  Washfountains 
and  Showers  provide 
group  facilities  for  as 
many  as  8  and  5  per¬ 
sons,  respectively  .  .  . 


semi-circular,  36"  circular  and  semi-circular.  Heights: 
Standard  —  29%"  . . .  Junior  —  25V4". 


Circular, 
semi-circular, 
and  Duo 
Washfountains 
serving  as 
many  as 
8  persons 
simultaneously. 


ColMW, 
partitron, 
and  watl-ffieunted 
showers  senrinf 
as  many  as 
5  persons 
simaltaneoasty. 


in  schools  and  in  com¬ 
mercial,  industrial,  and 
public  buildings.  For 
additional  information, 
contact  your  Bradley 
representative.  Or  write 
for  Publication  No. 
6004.  Bradley  Wash- 
fountain  Co.,  2352  W. 
Michigan  Street,  Mil¬ 
waukee  1,  Wisconsin. 
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SERIES  500 


WATER  SOFTENER 


Elgin  Quality  at 
Amazingly  low  Price! 


Here  is  your  final  answer  for  those 
commercial  jobs  where  water  sof¬ 
tener  dependability  is  a  must,  but 
price  is  often  a  deciding  factor. 

In  the  new  Elgin  500  series  you 
have  a  fully  automatic  water  sof¬ 
tener  that  truly  offers  that  tradi¬ 
tional  Elgin  quality  at  an  amazingly 
low  price — a  value  that  only  Elgin’s 
50  years  of  experience  could  make 
a  reality. 

It  is  the  kind  of  product  that  you 
can  stand  squarely  behind — a  prod¬ 
uct  designed  and  built  down  to  the 
la.st  detail  to  do  its  job  day  after  day 
with  an  absolute  minimum  of  serv¬ 
icing.  Above  all  it  is: 

EASY  TO  SIZE 
EASY  TO  INSTALL 

Series  500  softeners  are  also  avail¬ 
able  in  manually  operated  models. 
At  their  still  lower  price,  they  regis¬ 
ter  a  new  high  value  in  the  manual 
type  of  softener. 

Get  the  complete  story 
Write  for  bulletirt 

ELGIN  SOFTENER  CORPORATION 

IS3  N.  Grov*  Av«.,  Elgin,  Illinois 
Roprotontativet  in  Rrineipoi  Cities 
In  Canada:  G.  F.  Starna  S  Sons,  Ltd.,  Brantford 


UNITED  STATES  DEGREE 


(.\)  Airport  readings;  (C)  City  office  readings;  (O)  Readings  at  a  point  on  outskirts  of  city 


Air  Conditioning,  Heating  and  Ventilating’s  33rd  Year  of 
Publication  of  Monthly  Degree-Day  Data 


May  Season  to  May  31  from  Sept.  1 


City 

1961  1 

1960  1 

Normal 

1961  1 

1960  1 

Normal 

Abilene,  Tex.  (A)  . 

10 

40 

0 

2650 

3048 

2707 

Albany,  N.  Y.  (A)  . 

. .  314 

152 

246 

7173 

6602 

6888 

Albuquerque,  N.  M.  (A)  . 

65 

82 

70 

4321 

4286 

4389 

Alpena,  Mich.  (C)  . 

. .  508 

370 

437 

8288 

8321 

7803 

Anchorage,  Alaska  (A)  . 

. .  526 

483 

598 

9967* 

9671 

9920 

Asheville,  N.  C.  |C)  . 

169 

181 

105 

4298 

4507 

4067 

Atlanta,  Ga.  (A)  . 

66 

71 

20 

3092 

3226 

2826 

Atlantic  City,  N.  J.  (C)  . 

. .  290 

157 

189 

5449 

4731 

4717 

Augusta,  Ga.  (A)  . 

17 

35 

0 

2666 

2830 

2133 

Baltimore,  Md.  (C)  . 

..  113 

84 

73 

4436 

4263 

4203 

Billings,  Mont.  (A)  . 

..  (a) 

287 

304 

(a) 

7015 

6959 

Binghamton,  N.  Y.  (C) . 

. .  299 

189 

240 

6823 

6013 

6472 

Birmingham,  Ala.  (A)  . 

48 

72 

30 

2822 

3093 

2788 

Bismarck,  N.  D.  (A) . 

344 

290 

355 

8032 

8870 

8851 

Block  Island,  R.  1.  (A)  . 

..  415 

298 

335 

5944 

5447 

5720 

Boise,  Ida.  (A)  . 

. .  235 

327 

249 

5235 

6379 

5798 

Boston,  Mass.  (A)  . 

. .  287 

166 

236 

5933 

5448 

5784 

Buffalo,  N.  Y.  (A) . 

. .  385 

235 

315 

7113 

6550 

6720 

Burlington,  la.  (A)  . 

..  231 

187 

179 

6007 

6593 

6067 

Burlington,  Vt.  (A)  . 

454 

147 

307 

8415 

7495 

7727 

Cairo,  III.  (C)  . 

81 

97 

47 

4005 

4344 

3756 

Charleston,  S.  C.  (C)  . 

5 

5 

0 

2053 

2203 

1769 

Charlotte,  N.  C.  (A)  . 

74 

72 

29 

3484 

3512 

3205 

Chattanooga,  Tenn.  (A)  . 

57 

129 

45 

3643 

3864 

3384 

Cheyenne,  Wyo.  (A)  . 

..  377 

288 

462 

6883 

7220 

7317 

Chicago,  III.  (A)  . 

265 

221 

229 

5964 

6361 

6252 

Cincinnati,  O.  (C)  . 

153 

148 

108 

4581 

4798 

4532 

Cleveland,  O.  (A)  . 

..  341 

265 

223 

6482 

6108 

5950 

Columbia,  Mo.  (A)  . 

184 

129 

135 

4933 

5628 

5093 

Columbia,  S.  C.  (A)  . 

15 

38 

0 

2750 

2936 

2284 

Columbus,  O.  (C)  . 

..  227 

189 

153 

5471 

5495 

5255 

Concord,  N.  H.  (A)  . 

. .  383 

201 

316 

7581 

6808 

7462 

Concordia,  Kans.  (C)  . 

195 

104 

146 

5147 

6099 

5303 

Dallas,  Tex.  (A)  . 

8 

33 

0 

2327 

2793 

2272 

Denver,  Colo.  (A)  . 

..  299 

245 

286 

5449 

6216 

6051 

Des  Moines,  la.  (A)  . 

..  221 

153 

201 

6302 

7173 

6384 

Detroit,  Mich.  (A)  . 

..  295 

219 

251 

6254 

6330 

6336 

Devils  Lake,  N.  D.  (C)  . 

413 

339 

394 

9218 

10194 

9695 

Dodge  City,  Kans.  (A)  . 

154 

123 

135 

4828 

5639 

5043 

Dubuque,  la.  (A)  . 

..  317 

259 

267 

71 13 

7717 

7159 

Duluth,  Minn.  (A)  . 

. .  468 

446 

487 

9011 

,  9639 

9217 

El  Paso,  Tex.  (A)  . 

0 

10 

0 

2820 

‘  2514 

2641 

Ely,  Nev.  (A)  . 

. .  454 

447 

418 

6981 

7542 

7177 

Escanaba,  Mich.  (C)  . 

504 

446 

47 1. 

7036 

8238 

8334 

Evansville,  Ind.  (A)  . 

149 

164 

90 

4685 

5095 

4354 

Fairbanks,  Alaska  (A)  . 

, . .  480 

378 

546 

13828* 

13306 

13520 

Fargo,  N.  D.  (A)  . 

...  375 

276 

338 

8725 

9326 

9107 

Fort  Smith,  Ark.  (A)  . 

46 

62 

24 

3373 

3815 

3188 

Fort  Wayne,  Ind.  (A)  . 

. . .  283 

237 

226 

6280 

6458 

6217 

Fort  Worth,  Tex.  (A)  . 

9 

32 

5 

2455 

2855 

2361 

Fresno,  California  (A)  . 

57 

54 

43 

2756 

2392 

2532 

Galveston,  Tex.  (C)  . 

0 

3 

0 

1288 

1573 

121 1 

Grand  Junction,  Colo.  (A)  . . 

127 

156 

145 

5257 

5753 

5773 

Grand  Rapids,  Mich.  (A)  .... 

. . .  343 

254 

301 

6675 

6867 

6948 

Green  Bay,  Wise.  (A)  . 

...  373 

365 

347 

7674 

8162 

8062 

Greensboro,  N.  C.  (A)  . 

100 

1 12 

50 

4113 

4247 

3810 

Greenville,  S.  C.  (A)  . 

56 

87 

32 

3175 

3542 

3060 

Harrisburg,  Pa.  (A)  . 

. . .  204 

171 

128 

5675 

5243 

5244 

Hartford,  Conn.  (A)  . 

. . .  302 

164 

201 

6522 

5914 

6094 

Havre,  Mont.  (A)  . 

. . .  296 

334 

313 

7113 

8074 

8030 

Helena,  Mont.  (A)  . 

. ..  354 

446 

399 

6904 

8172 

8005 

Houston,  Tex.  (C)  . 

0 

2 

0 

1344 

1655 

1276 

Huron,  S.  D.  (A)  . 

. ..  341 

259 

279 

8202 

8710 

7796 

Indianapolis,  Ind.  (A)  . 

. . .  268 

214 

176 

5904 

6027 

5581 

Jackson,  Miss.  (A)  . 

37 

49 

0 

2435 

2861 

2202 

Juneau,  Alaska  (A)  . 

...  538 

470 

558 

7889* 

7261 

7892 

Kansas  City,  Mo.  (A)  . 

179 

86 

1 1 1 

4804 

5361 

4880 

Knoxville,  Tenn.  (A)  . 

114 

108 

50 

3889 

4027 

3590 

La  Crosse.  Wise.  (A)  . 

...  272 

196 

250 

7181 

7557 

7545 

Lander,  Wyo.  (A)  . 

...  348 

322 

i396 

7369 

(a) 

81 10 

Lewiston,  Me.  (O)  . 

...  355 

230 

344 

7488 

6833 

7662 

Lincoln,  Nebr.  (C)  . 

...  211 

131 

172 

5685 

6684 

5826 

Little  Rock,  Ark.  (A)  . 

44 

64 

18 

3288 

3541 

2982 

Los  Angeles,  Calif.  (C)  . 

6ll 

24 

68 

859 

913 

1432 

Louisville,  Ky.  |A)  . 

...  193 

151 

94 

4966 

4742 

4434 

Lynchburg,  Va.  (A)  . 

137 

146 

82 

4487 

4516 

4148 
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May  Season  to  May  31  from  Sept.  1 


City 

1961  1 

1960  1 

Normal  i 

1961  1 

1960  1 

Normal 

Macon,  Ga.  (A)  . 

23 

33 

0 

2185 

2583 

2049 

Madison,  Wise.  (A)  . 

352 

296 

266 

7334 

7787 

7181 

Marquette,  Mich.  (C)  . 

523 

507 

477 

7998 

8336 

8184 

Memphis,  Tenn.  (A)  . 

70 

69 

24 

3330 

3589 

3137 

Meridian,  Miss.  (A)  . 

41 

59 

9 

2542 

2890 

2333 

Milwaukee,  Wise.  (A)  . 

434 

402 

351 

7157 

7422 

7044 

Minneapolis,  Minn.  (A)  . 

335 

247 

259 

7389 

8087 

7748 

Moline,  III.  (A)  . 

242 

203 

199 

6337 

6907 

6i  1 1 

Montgomery,  Ala.  (A)  . 

28 

43 

0 

2463 

2514 

2137 

Nashville,  Tenn.  (A)  . 

98 

121 

43 

3893 

4223 

351  3 

New  Haven,  Conn.  (A)  . 

307 

214 

261 

61 14 

5510 

5956 

New  Orleans,  La.  (C)  . 

0 

1  \< 

0 

1187 

1558 

1  1 75 

New  York  ICentral  Park)  . 

172 

(a) 

153 

5041* 

4805* 

4981* 

New  York  1  International  A)  . 

199 

125 

(a) 

52p9* 

(a) 

(a) 

New  York  (La  Guardia  A) . 

202 

(a) 

141 

5037* 

(a) 

4979* 

Newark,  N.  J.  (A)  . 

169 

1 14 

148 

5309 

4844 

5241 

Norfolk,  Va.  (A)  . 

1 10 

37 

59 

3713 

3565 

3454 

North  Platte,  Nebr.  (A)  . 

314 

242 

243 

6422 

7378 

6470 

Oak  Ridge,  Tenn.  |C)  . 

105 

141 

58 

3971 

4210 

4028 

Oakland,  Calif.  (A)  . 

242 

174 

212 

2782 

2373 

2883 

Oklahoma  City,  Okla.  (A)  . 

49 

73 

38 

3551 

4255 

3519 

Omaha,  Nebr.  (A)  . 

188 

1 19 

175 

5846 

6896 

6123 

Parkersburg,  W.  Va.  (C)  . 

197 

183 

1 19 

4970 

5094 

4737 

Peoria,  III.  (A)  . 

277 

233 

192 

6309 

6640 

6035 

Philadelphia,  Pa.  (C)  . 

148 

84 

93 

4672 

4434 

4523 

Phoenix,  Ariz.  (A) . 

0 

0 

0 

1370 

1451 

1492 

Pittsburgh,  Pa.  (C)  . 

244 

,173 

il37 

5368 

5179 

5035 

Pittsfield,  Mass.  (A)  . 

393 

252 

336 

7617 

7125 

7501 

Portland,  Me.  (A)  . 

427 

321 

394 

7688 

7046 

7493 

Portland,  Ore.  (C)  . 

395 

287 

199 

3508 

4225 

4046 

Providence,  R.  1.  (A)  . 

302 

196 

258 

6207 

5718 

6041 

Pueblo,  Colo.  (A)  . 

170 

167 

203 

4631 

6085 

5682 

Raleigh,  N.  C.  (A)  . 

83 

87 

29 

3755 

3868 

3075 

Rapid  City,  S.  D.  (A)  . 

314 

262 

357 

6465 

7759 

7331 

Reading,  Pa.  (C)  . 

178 

142 

123 

5382 

4970 

5044 

Red  Bluff,  Calif.  (A)  . 

90 

91 

51 

2650 

2476 

2546 

Reno.  Nev.  (A)  . 

352 

405 

318 

5630 

6009 

5783 

Richmond,  Va.  (A)  . 

106 

88 

66 

4216 

4211 

3955 

Rochester,  N.  Y.  (A)  . 

366 

212 

289 

6920 

6773 

6766 

Roswel,  N.  M.  (A)  . 

17 

28 

28 

4080 

3628 

3424 

Sacramento,  Calif.  (C)  . 

1 1 1 

73 

85 

2590 

2335 

2595 

St.  Joseph,  Mo.  (C)  . 

185 

107 

101 

5359 

61 19 

4692 

St.  Louis,  Mo.  (C)  . 

137 

,126 

94 

4433 

5052 

4462 

Salt  Lake  City,  Ut.  (A)  . 

183 

222  ■ 

233 

5412 

6142 

5785 

San  Antonio,  Tex.  (A)  . 

0 

7 

0 

1552 

1947 

1579 

San  Diego,  Calif.  (A)  . 

103 

45 

97 

1096 

1006 

1513 

Sandusky,  O.  (C)  . 

274 

204 

217 

5961 

6028 

5818 

San  Francisco,  Calif.  (Cl  . 

277 

244 

248 

2594 

2123 

2523 

Sault  Ste.  Marie.  Mich.  (A)  .... 

554 

410 

499 

8718 

8803 

9016 

Savannah,  Ga.  (A)  . 

7 

15 

0 

1991 

2276 

1710 

Scranton,  Pa.  (A)  . 

293 

221 

196 

6895 

6260 

5994 

Seattle,  Wash.  (C)  . 

259 

291 

246 

3948 

4214 

4237 

Sheridan,  Wyo.  (A)  . 

351 

315 

387 

6775 

7712 

7674 

Shreveport,  La.  (A)  . 

15 

23 

0 

2251 

2742 

2117 

Sioux  City,  la.  (A)  . 

219 

161 

228 

6605 

7712 

6933 

Spokane,  Wash.  (A)  . 

367 

420 

330 

6300 

7176 

6661 

Springfield,  III.  (A)  . 

227 

190 

127 

5647 

6065 

5211 

Springfield,  Mo,  (A)  . 

164 

133 

,118 

4620 

5167 

4669 

Syracuse,  N.  Y.  (A)  . 

317 

176 

247 

6914 

6514 

6454 

Tdedo,  O.  (A)  . 

322 

244 

245 

5619 

6547 

6322 

Topeka,  Kans.  (C)  . 

197 

115 

112 

5162 

5903 

4906 

Trenton,  N.  J.  (C)  . 

201 

106 

133 

5339 

4880 

5057 

Tulsa.  Okla.  (A)  . 

70 

88 

44 

3612 

4195 

3584 

Utica,  N.  Y.  (6)  . 

177 

,149 

253 

5956 

6142 

6796 

Valentine.  Nebr.  (A)  . 

335 

268 

288 

6907 

7912 

6971 

Walla  Walla.  Wash.  (C)  . 

187 

236 

171 

4380 

5197 

4810 

Washington,  D.  C.  (A)  . 

123 

103 

80 

4635 

4293 

4258 

Wichita,  Kans.  (A)  . 

128 

97 

101 

4592 

5197 

4564 

Williston,  N.  D.  (C)  . 

321 

292 

360 

7901 

9009 

8859 

Winnemucca.  Nev.  (A)  . 

369 

368 

299 

5009 

6682 

6241 

Yakima,  Wash.  (A)  . 

280 

331 

205 

5616 

6265 

5785 

a)  Data  not  available. 

*  Includes  July  and  August. 

**  Figures  bas^  on  City  office  readings. 

Normal  figures  in  this  table  are  based  on 
30-year  period  covering  1921  to  1950,  inclusive, 
as  compiled  and  published  by  the  U.  S.  Weather 
Bureau. 


Figures  in  this  table,  with  two  exceptions, 
based  on  local  weather  bureau  reports.  Exceptions 
are  Utica  and  Lewiston,  figures  for  which  are 
furnished  through  the  courtesy  of  Coke  Sales 
Deparmtent,  Central  New  York  Power  Co., 
Utica,  N.  Y.,  and  Norman  E.  Ross,  Bursar, 
Bates  College,  Lewiston,  Me.,  respectively. 


Configuration 

TRADE  MARK 

Write  for  Literature 
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I 


Briefly  Stated 


(Concluded  from  page  123) 

Stockholders  of  Republic- 
Transcon  Industries,  Inc.  ap¬ 
proved  purchase  of  assets  of  The 
Mathes  Company  Division  of 
Glen  Alden  Corporation.  Mathes, 
located  in  Marble  Falls,  Tex., 
manufactures  residential,  com¬ 
mercial,  and  industrial  air  con¬ 
ditioning  and  heating  equipment. 
Republic-Transcon  manufactures 
gas  and  electric  glass-lined  water 


heaters,  major  home  appliances, 
and  other  porcelain  enamel  prod¬ 
ucts.  Executive  offices  of  the  com¬ 
pany  are  in  Beverly  Hills,  Calif. . . 

Substantially  all  the  assets  of 
Midwest  Piping  Co.,  Inc.,  St. 
Louis,  Mo.,  were  acquired  by 
Crane  Company,  Chicago,  Ill. 
Midwest  will  be  operated  as  a 
division  of  Crane.  Norman  B. 
Champ,  Jr.,  formerly  vice-presi¬ 
dent  and  director  of  Midwest,  has 
been  elected  a  vice-president  of 
Crane.  He  will  supervise  Midwest, 


Chapman  Valve,  Swartwout  Divi¬ 
sion.  from  headquarters  in  New 
York  City.  Midwest,  founded  in 
1896  as  the  Urbauer- Atwood  Com¬ 
pany,  is  one  of  the  country’s 
largest  piping  contractors,  special¬ 
izing  in  power  plant  and  heavy 
industrial  work. 

NEW  PERSONNEL 

Appointment  of  William  F.  Bal- 
throp  as  president  of  Chrysler 
Corporation’s  Airtemp  Division 
was  announced.  Mr.  Balthrop  suc¬ 
ceeds  P.  M.  Augenstein  who  has 
resigned  to  accept  an  executive 
position  with  another  company. 
Mr.  Balthrop,  41,  graduated  from 
the  University  of  Tennessee  and 
has  a  master’s  degree  in  engi¬ 
neering.  He  joined  Chrysler 
Corporation  in  1944  as  a  graduate 
student  engineer  and  has  held 
many  positions  of  responsibility 
in  the  corporation.  For  the  past 
year  he  has  been  president  of  the 
Amplex  Division,  which  is  also 
part  of  the  corporation’s  Special 
Products  Group.  .  .  . 

Bell  &  Gossett  Co.,  Morton 
Grove,  Ill.,  has  announced  two  new 
appointments  in  its  Refrigeration 
and  Air  Conditioning  Department 
of  the  Hydro-Flo  Division.  Joe 
Flasch,  previously  sales  manager 
of  the  department,  has  been  named 
product  manager  and  will  be  in 
charge  of  coordinating  production, 
engineering  and  sales  activities. 
Carl  Rice  was  appointed  field  sales 
manager  from  his  previous  posi¬ 
tion  as  production  application  en¬ 
gineer.  .  .  . 

Appointment  of  William  D. 
Widerman  as  vice-president  in 
charge  of  sales  for  JOHN  J.  Nes¬ 
bitt.  Inc.,  was  announced.  Mr. 
Widerman  will  supervise  and  co¬ 
ordinate  all  comp>any  sales  activi¬ 
ties  and  will  headquarter  at  the 
main  plant,  State  Road  &  Rhawn 
Street  in  Philadelphia.  .  .  . 

C.  T.  Roff  was  elected  the  new 
President  of  Anemostat  Corpo¬ 
ration  OF  America  by  the  Board 
of  Directors.  F.  A.  Waechter  was 
elected  vice-president-finance.  Mr. 
Roff,  formerly  vice-president  of 
production  and  engineering,  has 
been  with  the  Company  since  1946. 


PACKLESS  STEM 
SEAL 


ZONVALVE 


Electro  tin  plated  PHOSPHOR  BRONZE 
BELLOWS  eliminates  packing  and 
assures  permanent  sealing. 


complete  shut*off  -  no  “seepage” 


Engineers  and  heating  men  know— 
it’s  construction  that  tells  the  story ! 

Zonvalve’s  packless  desig^n  utilizes 
art  electro  tin-plated  Phosper  Bronze 
Bellows  to  assure  a  permanent 
stem  seal. 

Zonvalve  is  powered  by  a  heavy- 
duty  motor  and  power  is  transmit¬ 
ted  by  pinion  spur  gear  and  cam 
assembly. 

Globe-type  construction  insures 
lOOVt  shut-off.  Positive  tempera¬ 
ture  control  because  there  is  no  heat 
waste  through  “seepage”. 

Zonvalve  is  easy  to  install—  Zonvilve’s  Trade-Mark 
operates  with  equal  efficiency  when  is  your  guarantee  of 
mounted  in  any  position.  Made  in  positive  zone  control, 
all  standard  pipe  and  tubing  sizes.  Accept  no  substitute! 

Wrift  for  informatiro  Brochure  D-7. 


straight,  angle  and  three-way— 
to 

Handsize  compactness  permits 
installation  where  space  is  limited- 
will  fit  in  baseboard  enclosures. 

All  wiring  is  low-voltage. 

Zonvalve’s  positive  temperature 
control  makes  it  ideal  for  moderni¬ 
zation  or  for  use  on  steam  and  hot 
water  systems.  Specify  Zonvalve. 
Install  Zonvalve. 


UrRT  TTMPP  rnPP  657  BROADWAY,  NEW  YORK  12,  N.  Y. 
rlLil  1  "  1  ilYlLil  l/Uili  .  MFRS  OF  HEATING  CONTROLS  SINCE  1937 


IN  CANADA:  HEAT  TIMER  CO  -  767  WARDEN  AVE  ,  SCARBOROUGH  •  TORONTO,  ONT. 
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BOOK  REVIEWS 


Publications  abstracted  in  this  department 
should  be  ordered  direct  from  publisher. 


CANADIAN  SUMMER  DATA — Increasing  interest 
in  temperature  and  humidity  data  for  Canadian  cities 
for  use  in  connection  with  air  conditioning  has 
prompted  the  Meteorological  Branch  of  the  Canadian 
Department  of  Transport  to  publish  No.  5  in  its 
series  of  Meteorological  Memoirs.  In  it  are  percent¬ 
age  frequencies  of  dry-  and  wet-bulb  temperatures 
from  June  to  September  at  selected  cities.  The  author 
is  C.  C.  Boughner.  Copies  at  75c  each  are  available 
from  the  Queen’s  Printer  and  Controller  of  Station¬ 
ery,  Ottawa,  Ontario.  Request  Catalog  T57-2/5. 

CALCULATING  HEATING-COOLING  LOADS— A 
simplified  method  of  heating  and  cooling  load  cal¬ 
culating  whereby  glass,  shading,  latitude,  and  other 
factors  are  combined  in  easy-to-read  tabular  form 
has  been  developed  by  and  is  available  from  Arkla 
Air  Conditioning  Corp.,  812  Main  Street,  Little  Rock, 
Ark.  It  consists  of  a  94-page  Comfort  Guide  man¬ 
ual  ($2),  a  companion  pad  of  50  load  estimating 
forms  (50c),  and  a  pad  of  25  psychrometric  charts 
(25c).  Tables  cover  single-  and  double-width  win¬ 
dow  glass,  glass  block,  walls,  roofs,  ceilings,  floors, 
partitions,  people,  appliances,  and  ventilation  air. 
In  the  appendix  are  tables  on  simplified  air  volume 
calculations,  heat  removal,  building  materials  lag, 
and  shade  factors. 

NEW  ARI  STANDARDS — Three  new  standards, 
consolidating  and  updating  a  number  of  existing 
standards  covering  refrigerant  liquid  receivers, 
water-cooled  refrigerant  condensers,  and  refrigerant- 
cooled  liquid  coolers,  have  been  published  by  Air- 
Conditioning  and  Refrigeration  Institute.  ARI-450- 
61,  Water-Cooled  Refrigerant  Condensers,  supersedes 
tentative  Standards  4-52  and  4-54  (1953),  Construc¬ 
tion  of  Ammonia  Condensers;  tentative  Standard 
4-62  (1953),  Freon  Water-Cooled  Condensers,  and 
pertinent  parts  of  Standards  4-53  and  4-55  (1953), 
Performance  of  Ammonia  Condensers,  and  tentative 
Standard  4-81  (1953),  Application  of  Heat  Transfer 
Equipment. 

ARI  480-61,  Refrigerant-Cooled  Liquid  Coolers, 
Remote  Type,  supersedes  tentative  Standards  4-71, 
4-72,  and  4-76  (1953),  Water  and  Brine  Coolers,  and 
pertinent  parts  of  Standard  4-81  (1953),  Application 
of  Refrigerant  Heat  Transfer  Equipment. 

ARI  Standard  495-61,  Refrigerant  Liquid  Re¬ 
ceivers,  supersedes  Standard  4-56  (1953),  Ammonia 
Liquid  Receivers,  and  Standard  4-63  (1953),  Freon 
Liquid  Receivers. 

Standards  are  available  from  ARI,  1346  (Connecti¬ 
cut  Avenue,  N.W.,  Washington  6,  D.  C.  Standards 
450  and  480  are  priced  at  75c  each,  and  495  at  35c. 

(More  reviews  on  next  page) 


•  PERMANENT,  CLEANABLE  TYPE  AG 

Made  eipeciolly  for  range  canopies,  gal¬ 
leys,  kitchens,  ventilation  systems. 

•  EXTRA  HEAVY  CONSTRUCTION 
Provides  better  thermal  mass  to  resist 
"burn-outs."  To  offer  longer  service,  also 
available  in  stainless  steel  enclos¬ 
ing  frames. 

•  PRE-ASSEMBLED  UNITS  for  CEILING 
or  WALLS 

Completely  pre-assembled  units  available 
.  .  .  just  set  in  place  and  bolt  together. 
Save  time  and  labor  costs.  Eliminates 
complex  assembly  problems.  Available  in 
stainless  steel,  steel,  aluminum. 


Prevents  grease  from 
entering  exhaust 
ducts,  protects  mo¬ 
tors,  increases  work¬ 
ing  comfort  to  pro¬ 
vide  safe  kitchens  for 
Industrial  Plants, 
Hospitals,  Hotels, 
Etc.  Write  for  bul¬ 
letin  C505. 


jlfgSJi*  AIR  FILTERS... 


give  you  better  filtering  efficiency  because  they're  engineered  to 
your  needs.  Write  for  details. 


AIR  FILTERS  (Low  Velocity)  Type  AF 

Viscous  impingement  type,  permanent  and 
cleanable  —  designed  for  industrial,  com¬ 
mercial  and  domestic  use.  Available  in  1" 
and  2"  thickness.  Bulletin  No.  302. 


VIRO-CRIMP  (Hioh  Velocity)  Type  W 

Hos  a  specially  designed  high  velocity 
Viro-Crimp  Filter  media.  Hemmed  edges 
provide  a  safety  feature.  Operates  ef¬ 
ficiently  at  3(X>  to  600  fpm.  Available 
in  2"  and  4"  thickness.  Bulletin  No. 
W-803. 


SEND  FOR  FREE  BULLETINSI 


A  few  dlstrlbetorsbips  available.  Write  for  detollsl 
45S4-b  West  Woolworth  Ave.,  Milwaukee  18,  Wis. 
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from 


with  removable  vane  sections 


Engineered  for  high-pressure,  high-velocity  air 
distribution  systems,  these  units  feature  a  unique 
removable  vane  section  which  simpUfies  installa¬ 
tion  and  permits  easy  access  for  routine  cleaning 
and  maintenance. 

Available  in  30  models  in  sizes  18"  to  48"  for 
capacities  from  3230  to  67,300  cfm  with  special 
design  features  for  all  application  requirements. 


Write  for  Bulletin  475 


Air  Miv*ri«t  •!  mH  Aefvut  rmtmd  in  •€• 

wMi  eeeahliefcW  wmd  •ccwtvd  cWm  afirf  ••cti  wtit  i« 
i  mmmwfmttvrmr  f  Miv«r  in  f fd  pfftniinw. 


Tovent 


FAN  COMPANY,  INC. 

ASH  AND  BRANDT  STREETS  PIQUA,  OHIO 


BOOK  REVIEWS _ 

(Continued  from  page  127) 

ESTIMATOR’S  MANUAL — An  accurate  and  con¬ 
venient  method  of  estimating  labor  for  complete 
plumbing  and  mechanical  work  in  any  given  system, 
plant,  or  location  is  given  in  Estimator’s  Heating, 
Plumbing  and  Air-Conditioning  Manhour  Manual  by 
John  S.  Page.  Scores  of  tables,  the  result  of  hun¬ 
dreds  of  time-and-method  studies,  are  valuable  guides 
to  estimating  manhours  in  every  phase  of  plumbing 
and  mechanical  work.  Available  from  Gulf  Publish¬ 
ing  Co.,  P.O.  Box  2608,  Houston,  Tex.,  at  $7.50,  the 
manual  gives  the  reader  a  dependable  way  of  getting 
a  production  efficiency  percentage  by  applying  all 
known  local  conditions  and  variables.  Subject  areas 
covered  include:  service  piping  (including  shop  fab¬ 
rication  and  field  fabrication  and  erection) ;  plumb¬ 
ing  and  drainage,  earthwork;  concrete  and  masonry 
work;  air  conditioning,  heating  and  ventilating;  and 
equipment  installation. 

FUEL  OIL,  WATER  HEATER  STANDARDS— 
Standards  of  the  Fuel  Oil  and  Water  Heater  Manu¬ 
facturers  Association,  Inc.,  50  E.  42nd  Street,  New 
York  17,  N.  Y.,  are  available  for  $2  per  copy.  In¬ 
cluded  are  standards  on  design  and  construction  and 
on  thermal  design  for  "below-water-line”  fuel  oil 
heaters,  for  instantaneous  water  heaters  and  con¬ 
vertors,  ethylene  glycol  solution  convertors,  and  high 
temperature  water  steam  generators,  convertors,  and 
heat  exchangers.  Appendices  of  pressure  drop  for 
flow  inside  tubes,  normal  fouling  factors,  and  deter¬ 
mining  log  mean  temperature  difference  are  included. 

BRI  PUBLICATIONS — Four  additional  publications 
of  Building  Research  Institute,  2101  Constitution 
Ave.,  N.W.,  Washington  25,  D.  C.,  are  available.  The 
Design  Potential  of  Metal  Curtain  Walls,  Publication 
788,  is  taken  from  the  proceedings  of  BRI's  1959 
Fall  Conferences.  It  costs  $5.  Included  are  papers 
on  case  studies  of  selected  buildings,  creative  design, 
new  specifications,  etc.  Proceedings  of  the  1960 
Spring  Conferences  are  the  subject  of  Information 
Requirements  for  Selection  of  Plastics  for  Use  in 
Building,  Publication  833  ($3),  which  includes  papers 
covering  roof  materials,  ceiling  components,  floors 
and  flooring,  pipe  and  fittings,  partitions  and  wall 
coverings;  Adhesives  in  Building:  Lamination  of 
Structural  Timber  Beams,  Bonding  of  Cementitious 
Materials,  Bonding  of  Gypsum.  Drywall  Construction, 
Publication  830  ($5);  and  Proposals  for  New  Build¬ 
ing  Research,  Publication  831  ($4). 

RADIANT-ACOUSTIC  CEILING  MANUAI^Bur- 
gess-Manning  Co.,  Architectural  Products  Div.,  Lib- 
ertyville.  Ill.,  has  published  an  Engineering  Manual 
on  radiant  heating,  cooling  and  acoustic  ceiling.  It 
covers  theory,  construction,  installation,  and  char¬ 
acteristics.  Bound  in  a  red,  loose-leaf  binder,  the 
Manual  costs  $25  and  contains  200  pages  of  data, 
drawings,  and  specifications.  Since  all  copies  are 
registered,  each  will  be  supplemented  at  regular 
intervals  with  additional  materials. 
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PLASTIC  PIPE  STANDARD — Commercial  Stand¬ 
ard  CS197-60,  Flexible  Polyethylene  Plastic  Pipe  is 
available,  according  to  the  Office  of  Technical  Serv¬ 
ices,  U.  S.  Department  of  Commerce.  The  revised 
Commercial  Standard  covers  requirements  for  mate¬ 
rial,  workmanship,  dimensions,  working  pressure, 
field  pressure,  incremental  pressure,  sustained  pres¬ 
sure  and  environmental  cracking  for  three  types  of 
resin,  as  well  as  one  schedule  and  two  series  of 
polyethylene  pipe,  used  principally  for  conveying 
potable  water.  Methods  of  marking  and  indicating 
compliance  with  this  Standard  are  included.  The  re¬ 
vision  was  initiated  by  The  Society  of  the  Plastics 
Industry,  Inc.,  and  has  been  endorsed  by  a  represen¬ 
tative  cross-section  of  the  industry.  Copies  may  be 
purcha.sed  from  the  Superintendent  of  Documents, 
U.  S.  Government  Printing  Office,  Washington  25, 
D.  C.,  price  15c. 

AIR  POLLUTION  BIBLIOGRAPHY— A  new  OTS 
Selective  Bibliography  listing  U.  S.  Government  re¬ 
search  reports,  foreign  translations,  and  other  tech¬ 
nical  documents  on  the  problems  and  effects  of  air 
pollution  and  methods  and  equipment  for  purifica¬ 
tion  has  been  published  by  the  Office  of  Technical 
Services,  Business  and  Defense  Services  Adminis¬ 
tration,  U.  S.  Department  of  Commerce,  Washington 
25,  D.  C.  The  bibliography,  which  may  be  purchased 
from  OTS  for  10c,  is  SB-448,  entitled  Air  Pollution 
and  Purification,  which  lists  124  U.  S.  Government  re¬ 
search  reports  and  translations  of  foreign  literature 
on  air  pollution  by  nonradioactive  fumes,  industrial 
gases,  smokes,  aerosols,  and  other  contaminating 
agents.  Articles  from  Communi.st  China  and  the 
Soviet  Union  are  included  in  the  translations  listing. 
Subject  categories  include  problems  and  effects  of 
air  pollution ;  studies  in  levels  of  pollution ;  and  meth¬ 
ods  and  equipment  for  air  purification. 

A  complete  list  of  more  than  200  OTS  Selective 
Bibliographies  may  be  obtained  on  request  without 
charge  from  OTS,  U.  S.  Department  of  Commerce, 
Washington  25,  D.  C. 

CONTROL  OF  MOTORS— Parts  I  and  II  of  Magnetic 
Control  of  Industrial  Motors,  by  Gerhart  W.  Heu- 
mann,  subtitled  Control  Devices  and  Assemblies  and 
A-C  Motor  Controllers,  treat  of  magnetic  devices  and 
accessories  as  used  for  control  of  industrial  motors. 
These  devices  are  used  as  individual  motor  starters 
or  as  power  actuators  in  automatic  control  systems. 
In  what  is  primarily  an  application  book,  controllers 
for  industrial  type  motors  are  carefully  analyzed 
and  each  type  of  motor  is  considered.  Included  are 
principal  circuits,  selection  of  sizes  and  components, 
economic  factors  in  selection,  motor  protection,  and 
codes  and  standards.  Each  part  (of  what  will  be  a 
three-part  book)  is  available  from  John  Wiley  & 
Sons,  Inc.,  440  Park  Avenue  South,  New  York  16, 
N.  Y.  Price  for  each  is  $9. 

(More  reviews  on  next  page) 


Seal  every  duct  joint  with  Ductape  and  you'll  cut  your 
heat  losses.  The  specially  formulated  adhesive  sticks  to 
metal,  wood,  cement,  paper  and  plastics.  Seals  heat  in 
and  cold  air  out.  Its  tough  fabric  backing  conforms  to 
any  contour  to  insure  a  snug,  tight  job  that  is  done  in 
minutes.  Easy  to  apply  —  no  wetting,  no  mixing,  no 
mess,  no  waiting.  Saves  costly  manhours! 

Simplifies  application  of  insulation  to  both  heating 
and  air  conditioning  ducts.  Ideal  for  joints  in  slab  ducts 
. .  .  it’s  waterproof.  Available  in  four  colors.  Flame- 
resistant  type  (meets  ASTM  specifications)  for  high 
temperature  applications.  Ask  your  jobber  for  it. 


ADHESIVE  TAPES,  INC 


Or.  Scho/I's  Adhesive  Tape  Division 
Warehouses  in  New  York,  Detroit,  Atlanta, 
Minneapolis,  Kansas  City,  Ft.  Worth,  Los 
Angeles.  Sales  offices  in  other  principal  cities. 


SEND 

FREE 
SAMPLE 


j  ARNO  ADHESIVE  TAPES,  INC. 

I  5006  Ohio  Stroel,  Michigan  City,  Indiana 

j  Please  send  me  a  free  15-ft.  test  sample.  □  Non  flame-resistant, 
I  □  Flame-resistant.  I’m  a  □  Jobber,  □  Contractor,  □  Engineer. 

I  .. 


I  Company. 


City  &  Zona. 


I _ J 

MANUFACTURERS  AGENTS  WANTED  FOR  SELECTED  AREAS 
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One  single  source  of  burners  for  most  every  applica¬ 
tion — that’s  what  Power  Flame  offers  you!  In  the 
fact-packed  Power  Flame  Catalogue,  you’ll  discover 
a  complete  range  of  models  and  sizes  in  atmospheric 
burners,  power  burners  and  combination  burners.  All 
designed  for  lowest  installation  and  maintenance 
costs ...  all  “torture  tested’’  for  highest  efficiency 
and  dependability.  Hot  idea:  Next  time,  consult 
Power  Flame  first! 


PowerFlame. 


GAS 

BURNERS 


Listed  by 
Underwriters' 
Loboratories,  Inc. 


FG  Series  —  Gun  type  gas  burners  in 
series  to  deliver  85,000  to  4,000,000  BTU. 
Adaptable  to  all  types  of  heating  plants; 
ideal  for  homes,  schools,  churches 
and  commercial  buildings 


Flange  or  pedestal 
mount  optional 

Models  to  350.000  Btu  Input 
A.  G.  A.  Listed 


A  model  to  fit  every  residential,  commercial  and  indus¬ 
trial  application.  Completely  factory  wired  and  assem¬ 
bled,  with  modern  controls  and  safeguards. 


BFG  Series  —  Spread  type  gas  burn¬ 
ers;  models  from  450,000  to  20,000,000 
BTU.  Ideal  for  heating,  power  or  proc¬ 
essing.  For  all  commercial 
and  industrial  needs. 


Write  today  for  complete  literature,  information, 
and  specifications  on  POWER-FLAME  gas  burn¬ 
ers.  Also  get  all  the  facts  about  THORO-MIX  gas 
burners,  and  COMBI-MATIC  dual  fuel  burners. 


066666666 


Division.  Inc./«p’”o%r.*vl"  m"; 


BOOK  REVIEWS 


BASIC  ELECTRICITY — Basic  principles  of  direct 
and  alternating  currents  is  the  subject  of  Volume  1  of 
Basic  Electricity,  a  soft-bound,  88-page  book  by  Clif¬ 
ford  H.  McLain,  plant  engineer  with  Uniform  Tubes, 
Inc.,  Collegeville,  Pa.  The  company  is  publishing  the 
book,  which  is  available  for  $2.  The  seven  lectures 
comprising  the  book  were,  first,  the  basis  for  an 
industrial  training  course  for  students  from  stock 
clerks  to  those  holding  graduate  degrees  in  engineer¬ 
ing;  second,  revised  and  rewritten,  a  series  in  the 
Pennsylvania  Plumbing  Contractor.  The  manner  of 
presentation  is  so  direct,  simple,  and  basic,  that  any¬ 
one  who  needs  a  knowledge  of  the  subject  will  benefit 
from  it.  Mr.  McLain  is  the  author,  also,  of  “Fluid 
Flow  in  Pipes,”  an  Industrial  Press  publication. 

HANDBOOK  OF  FLUID  DYNAMICS  is  the  title  of 
an  engineering  and  scientific  level  handbook — pre¬ 
pared  by  a  panel  of  experts — broadly  covering  fluid 
flow  principles,  theory,  methods,  and  allied  data. 
Although  the  coverage  is  highly  practical  with  speci¬ 
fic  applications  to  the  fields  of  hydraulic  power,  pro¬ 
pulsion,  aerodynamics,  petroleum  production,  and 
chemical  reaction,  theory  is  included  w’here  neces¬ 
sary  for  a  clearer  understanding  of  the  underlying 
principles. 

The  book  is  divided  into  two  parts — the  first  deal¬ 
ing  with  fundamental  concepts  and  the  second  devoted 
to  applied  fields.  There  are  discussions  of  basic  equa¬ 
tions  of  fluid  flow,  laminar  flow',  flow  with  chemical 
reaction,  compressible  flow,  and  cavitation.  Among 
the  other  subjects  covered  are  turbulence,  motion  of 
immersed  and  floating  bodies,  two-pha.se  flow,  flow 
measurements,  sedimentation,  turbomachinery  and 
pipelines. 

More  than  thirty  well-known  engineers  and  scien¬ 
tists — representing  a  cro.ss-section  of  industry,  gov¬ 
ernment  laboratories,  and  universities — have  con¬ 
tributed  to  the  discussions  and  have  presented  mate¬ 
rial  on  such  advances  in  the  field  as:  fluid  power 
transmission  and  control;  jet  and  rocket  propulsion; 
stratified  flow;  magnetohydrodynamics;  and  com¬ 
puter  calculations  for  fluid  flow  problems.  In  addi¬ 
tion,  many  detailed  illustrations  are  used  as  aids  for 
'the  reader  and  to  provide  current  values  of  important 
fluid  dynamics  data. 

Victor  L.  Streeter,  Editor-in-Chief,  has  been 
actively  engaged  in  the  field  of  fluid  dynamics  for 
many  years.  He  is  presently  profes.sor  of  hydraulics 
in  the  University  of  Michigan’s  Civil  Engineering 
Department.  The  Handbook  contains  1,240  pages, 
and  is  available  from  McGraw-Hill  Book  Co.,  Inc., 
330  W.  42  St.,  New  York  36,  N.  Y.  Price  is  $24. 
BRITISH  YEAR  BOOK — The  fourteenth  is.sue  of 
the  Year  Book  of  the  Heating  and  Ventilating  Indus¬ 
try  is  available  from  Technitrode  Journals,  Ltd., 
11/13,  Southampton  Row,  London,  W.C,  1,  England. 
It  contains  technical  articles,  British  standards,  labor 
agreements,  lists  of  members  of  the  Association  of 
Heating,  Ventilating  and  Domestic  Engineering 
Employers,  manufacturers  and  engineers,  and  a  buy- 
rs’  guide. 
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Canadian  Degree-Days  for  May  1961* 

May 

Cumulative 

City 

1961 

Normal 

1961 

Normal 

Calgary,  Alfa . 

439 

460 

7398 

8970 

Charloffefown,  P.E.I. 

.  .  554 

560 

8765 

8330 

Crescent  Valley,  B.  C. 

374 

400 

7247 

7610 

Edmonton,  Alta.  . . 

361 

410 

8902 

9830 

Fort  William,  Ont.  .  . 

532 

540 

9706 

10180 

Grande  Prairie,  Alta. 

459 

460 

9603 

10390 

Halifax,  N.  S.  . 

546 

484 

7381 

7246 

London,  Ont. 

412 

330 

7403 

7230 

Medicine  Hat,  Alta. 

305 

320 

7571 

8450 

Moncton,  N.  B. 

459 

480 

8772 

8500 

Montreal,  P.  Q.  . 

369 

270 

8120 

8240 

North  Bay,  Ont. 

557 

470 

9317 

9520 

Ottawa,  Ont. . 

394 

330 

8335 

8580 

Penticton,  B.  C . 

282 

260 

5971 

6270 

Prince  George,  B.  C. 

427 

480 

8305 

8980 

Quebec,  P.  Q. . 

483 

430 

9278 

9240 

Regina,  Sask. 

391 

420 

9374 

10400 

Saint  John,  N.  B. 

561 

510 

8583 

8380 

Saskatoon,  Sask. 

372 

420 

9730 

10610 

Timmins,  Ont.  .... 

667 

550 

10674 

11060 

Toronto,  Ont. . 

357 

316 

6824 

6898 

Vancouver,  B.  C. 

303 

320 

4867 

5230 

Victoria,  B.  C. 

390 

350 

4863 

4870 

Windsor,  Ont. 

341 

270 

6286 

6560 

Winnipeg.  Man. 

408 

411 

9995 

10399 

NEW!  Waterproof! 


SOLiNOID 

VALVfS 

WITH 

EPOXY-CUD 


^  4  Cl  I  leS 

-at  no 
extra 
cost! 


NOW  STANDARD  ON  ALL 
REGULARLY  CATALOGUED 
SOLENOID  VALVES 


*  These  data  are  supplied  through  the  courtesy  of  the  Meteorological 
Division,  Air  Service  Branch,  Deitartment  of  Transixirt,  Canada. 


New  epoxy-clad  coils  are  line-tested  at  2300  volts 
completely  submerged  in  water.  Eliminate  coil  failure! 
Impervious  to  almost  anything  and  everything — con¬ 
densation,  fluid  spray,  frost,  oil,  gasoline  and  other 
corrosive  liquids  and  vapors.  Unlimited  indoor  or  out¬ 
door  applications.  U.L  listed.  Wire,  write,  or  phone: 

JACKES  EVANS  MFG.  CO. 

44-27  GERALDINE  AVENUE  •  ST.  LOUIS  15,  MO. 


I  i 

I  testing  ••I  ' 

I  troubleshooting 


Electrical  Symbols  and  Drawings 
Analyzing  and  Charting  Controller 
Troubleshooting  Test  Equipment 
Insulation  Testing 
Locating  Grounds 
Electromagnetic  Windings 
D-C  Machine  Windings 
Single-Phase  Transformers 
Phase  Sequence 
Polyphase  Transformers 
Polyphase  Induction  Motors 
Synchronous  Machines 
Power  Cable  Faults 
Bearing  Lubrication 

200  Pages,  100  lllustraiions 
$5.00. 

To  order,  use  postcard  last  page. 


Even  the  most  inaccessible  screw  found  in  the  hub  of  fans 
and  blowers  may  be  reached  easily  with  these  extra  long 
(9")  straight  length  hex  wrenches;  and  each  wrench  is 
“magnetized'  to  enable  the  user  to  easily  recover  any  fallen 
steel  screw.  A  master  handle  with  corresponding  size  open¬ 
ings,  is  included  to  facilitate  the  use  of  these  wrenches. 
Also  included  are  3  standard  size  Phillips  type  screwdriver 
tips  which  snap  onto  either  end  of  the  Va"  wrench. 
FEATURES:  *  Handle  slides  to  best  working  position  on  wrench 

•  Magnetic  wrenches  are  made  of  fine  tempered  chrome 
vanadium  steel 

•  Hardened  steel  screwdriver  tips 

•  Packaged  in  hinged  steel  box. 

FOR  ADDITIONAL  INFORMATION  ASK  YOUR 
WHOLESALER  OR  WRITE  TO  DEPT.  V-7 


1020  E  STREET  ‘MIALEA  FI  FlOR'DA 
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Send  For 
This  NEW 
16-Page 
Catalog! 

Covers  the  BIGGEST  Line  of  Inclined  Tube  Draft 
Gages,  Vertical  Tube  Draft  Gages,  Velocity 
Gages,  U-Tube  Gages,  Pitot  Tube— for  permanent 
installation,  laboratory  use  and  portable  units  for 
field  use.  Also  accessories  and  fittings.  Compre¬ 
hensive  and  complete  from  A  to  Z!  Bulletin  109-E. 

Sine* 

ELLISON  DRAFT  GAGE  CO.,  INC. 

542  W.  MONROE  STREET,  CHICAGO  6,  ILLINOIS 

Draft  Gagas,  Ball  and  Diafram — Inclinad  Tuba  Draft  Gagas — Portabla 
Inclinad  Tuba  Gagas — Vartical  Tuba  Gagas,  Oil,  Haavy  Liquid,  Marcury, 
Singla  and  Multipla  Tuba — U-Gagav— Air  Filtar  Gagas,  Complata  Lina— 
Pitot  Tubas — U-path  Staam  Colorimatars — Portabla  Gas  Analyzars.  Orsat 
Typa— Alarm  Systams — Orifica  Flangas  and  Platas — Flow  Tuba  Matars — 
Condansata  Traps. 


GREENHECK 


TKov&u 


ADDITIONS  TO  THE  GREENHECK  LINE 
OF  AIR  MOVERS  FOR  1961 


“C  "  SERIES  DIRECT  DRIVE  CENTRIFUGAL 
SPUN  ALUMINUM  EXHAUSTER 
A  roof  axhaustar  that  has  its  motor  out 
of  tha  air  straam  and  tha  unit  cradlad  on 
rasiliant  mounts  .  .  .  high  afficiancy  whaal 
dasign  with  ovarlapping  inlat  cona  pro¬ 
viding  high  axhausting  capacitias  .  .  . 
ovailabla  in  sizas  from  7"  to  18". 


LOW  SILHOUETTE  CENTRIFUGAL 
BELTED  POWER  ROOF  EXHAUSTER 


Motor  and  Driva  ara  complataly  isolatad 
from  tha  air  straam  in  this  naw  GREEN¬ 
HECK  LB-LINE  .  .  .  anclosad  in  a  ona  piaca 
SPUN  ALUMINUM  HOUSING  ...  sym- 
matrical  shapa  lands  aya  appaal  to  any 
installation.  Availabla  in  a  siza  ranga 
from  16"  to  48". 


SIDEWALL  AXIAL  BELTED  FAN  —  SAB-LINE 
Tha  dasign  of  tha  fan  ponal  in  tha  SAB 
lina  makas  it  possibla  to  ba  usad  aithar 
as  SUPPLY  or  EXHAUST  by  ravarsing  tha 
blada.  Availabla  in  a  siza  ranga  from 
24"  to  48". 

Writa  for  latast  catalog,  complata  datails 
and  spacifications. 


PRFFNHFPk  ^  VENTILATOR  CORP 

UnLLlinLUfV  5CHOFIELD  •  WISCONSIN 


COMING  EVENTS 


Where  listed,  names  or  titles  of  individuals  are 
those  from  whom  further  information  is  available. 


INTERNATIONAL  CONFERENCE— The  International  Heat  Trans¬ 
fer  Conference  will  be  held  at  the  University  of  Colorado,  Boulder, 
Colorado.  Nonmembers  are  welcome.  For  information  write:  The 
American  Society  of  Mechanical  Engineers,  29  West  39th  St., 
New  York  18.  N.  Y . AUGUST  28-SEPTEMBER  1,  1961. 

INDUSTRIAL  BUILDING  EXPOSITION— Nineteen  conference 
sessions,  covering  problems  of  large  and  small  companies  will  fea¬ 
ture  the  second  Industial  Building  and  Congress,  to  be  held  at  the 
New  York  Coliseum.  For  details  write  to  Clapp  &  Poliak  Inc.,  341 
Madison  Ave.,  New  York  17.  N.  Y . SEPTEMBER  25-28.  1961. 


WELDING  FALL  MEETING — The  American  Society  fall  meeting 
will  be  held  in  the  Adolphus  Hotel,  Dallas,  Texas.  For  further  de¬ 
tails  write  to  the  Information  Center,  American  Welding  Society, 
33  West  39th  St.,  New  York  18,  N.  Y.  .  .SEPTEMBER  25-28,  1961. 


INDUSTRIAL  HYGIENE  FOUNDATION— The  26th  annual  meet¬ 
ing  of  the  Industrial  Hygiene  Foundation  of  America  Inc.  will  be 
held  at  the  Mellon  Institute.  4400  Fifth  Avenue,  Pittsburgh  13,  Pa. 
Dr.  H.  H.  Schrenk,  Managing  Director,  4400  Fifth  Avenue,  Pitts¬ 
burgh  13.  Pa . OCTOBER  25-26.  1961. 


CONSULTING  ENGINEERS  COUNCIL— Semi  a  nnual  meeting 
of  CEC  Board  of  Directors,  Miami  Beach,  Fla.  Larry  N.  Splller, 
executive  secretary,  322  Relsch  Bldg.,  Springfield,  III . 

. NOVEMBER  2-4.  1961. 

R.S.E.S.  INTERNATIONAL  CONVENTION— The  24th  annual 
Refrigeration  Service  Engineers  Society  International  Convention 
will  be  held  at  the  Royal  York  Hotel,  Toronto.  Ontario,  Canada. 
Information:  Convention  Committee  Secretary,  M.  F.  Peddle,  51 
Haven  St.,  Toronto  19.  Canada . NOVEMBER  2-5,  1961. 


NATIONAL  WARM  AIR— The  48th  Annual  Convention  will  be 
held  at  the  La  Salle  Hotel,  Managing  Director,  James  M.  Martin. 
National  Warm  Air  Heating  and  Air  Conditioning  Association,  640 
Engineers  Building,  Cleveland  14,  Ohio . NOVEMBER  6,  1961. 


BRI  FALL  CONFERENCES— Building  Research  Institute  Spring 
Conference,  Shoreham  Hotel,  Washington,  D.  C.  BRI,  2101  Consti¬ 
tution  Ave.,  Washington  25,  D.  C . NOVEMBER  14-16,  1961, 


ARI  EXPOSITION— Air  Conditioning  and  Refrigeration  Institute, 
12th  Exposition.  Pan-Pacific  Auditorium,  Los  Angeles.  Informa¬ 
tion:  George  E.  Mills,  ARI  Show  Director,  1346  Connecticut  Ave. 
N.W.  Washington  6,  D.  C . FEBRUARY  12-15,  1962. 


ELECTRIC  HEATING  SHOW— The  Second  National  Electric 
House  Heating  Symposium  and  Exposition,  sponsored  by  Electric 
House  Heating  Section,  National  Electrical  Manufacturers  Asso¬ 
ciation,  155  East  44th  Street,  New  York  17,  N.  Y.,  to  be  held  at 
the  Sherman  Hotel,  Chicago,  III.  Write  Russell  GIngles,  NEMA 
director  of  public  relations . MARCH  19-21,  1962. 


NACE  ANNUAL  CONFERENCE— 18th  Annual  Conference  and 
1962  Corrosion  Show  of  the  National  Assoc,  of  Corrosion  Engineers, 
1061  M  &  M  Building,  Houston  2.  Texas,  to  be  held  in  Kansas  City 
Auditorium  with  the  Muehlebach  Hotel  as  headquarters.  T.  J.  Hull, 
Executive  Secretary.  Overall  charge  of  both  the  conference  and 
corrosion  show  L.  W.  Gleekman,  Wyandotte  Chemical  Corp., 
Wyandotte,  Michigan . MARCH  19-23,  1962. 

AMERICAN  INDUSTRIAL  HYGIENE  CONFERENCE— Exhibits 
and  Conference  under  the  joint  sponsorship  of  the  American 
Industrial  Association  and  the  American  Conference  of  Govern¬ 
mental  Industrial  Hygienists,  will  be  held  at  the  Sheraton  Park 
Hotel,  Washington,  D.  C.  William  S.  Johnson,  Medical  Div. 
Bethlehem  Steel  Co.,  Bethlehem,  Pa . MAY  13-17,  1962. 
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CLASSIFIED 

ADVERTISING 

Sold  at  $12  per  column  inch. 


Wanted:  Senior  Project  Engi¬ 
neer  with  broad  background  in 
domestic  heating  equipment  to 
develop  expanded  product  line  for 
long  established  accessory  manu¬ 
facturer. 

Reply  to  Box  983 
Air  Conditioning,  Heating  & 
Ventilating 

93  Worth  St.,  New  York  13,  N.  Y. 


MANUFACTURERS  AGENTS 

An  Mtablithed  manufacturer  with  25  years  exnerl* 
anea  produeint  ventilating  eauipment  is  loaking 
tar  manufacturer’s  agents  in  many  sections  of  the 
aauntry  to  sell  their  new  line  of  industrial  fans. 
Tha  products  include  axial  flow  and  tubeaxial 
fans,  both  direct  and  belt  driven,  and  power  roof 
vantilators. 

Ploase  reply  Box  914.  Air  Conditioning.  Heating 
A  Ventilating.  93  Worth  St.,  New  York  13.  N.  Y. 


Naw  Government  Surplus  Oil  Burning  Boilers 
for  2,500  ft.  steam  or  hot  water.  Ideal  for 
large  apartment  house  or  industrial  use. 
Fraction  of  original  cost.  Also  approved 
A.G.A.  Surplus  Gas  Conversion  Burners. 
Austin  Mfg.  Corp. 

61  Austin  St.,  Worcester,  Mass. 


in  the  Metropolitan  area.  Must  be  versed  in  multi 
story  operations  and  all  modern  techniques.  Essen¬ 
tial  that  he  possess  capabilities  to  handie  success¬ 
fully  a  group  of  foremen  and  a  large  number  of 
pipo  fitters.  Reply  stating  qualifications  and  any 
ether  pertinent  information  to  Box  984.  Air  Condi¬ 
tioning.  Heating  A  Ventilating.  93  Worth  St., 
New  York  13.  N.  Y. 


HELP  WANTED  MALE 

Jr,  Mech.  Engineer,  3-5  years  experience  in  pro¬ 
fessional  offices  in  design  of  heating,  ventilating, 
air  conditioning  and  plumbing  systems.  B.S. 
Degree  in  Mechanical  Engineering  required.  Per¬ 
manent  employment.  Furnish  education  and  work 
background.  Advise  salary  desired  and  a«ail- 
abiiity.  George,  Miles  A  Buhr — Architects  and. 
Engineers.  Box  1068,  Salisbury,  Maryland. 


BOOKS 

.  .  .  give  you  the  answers  to 
your  job  problems.  And  it's 
easy  to  get  them  by  mail.  Just 
read  the  descriptions  on  the 
insert  opposite  the  back  cover 
and  use  the  prepaid  order 
card  to  get  the  ones  you  want. 


M  When  the  job’s  got  to  be  right  ...  at  the 

right  price  .  .  .  remember  Hydrotherm! 

Gas  heat  costs  less  than  oil  heat  in  big 
jobs  (to  3,600,000  BTU/Hr)  when  you  install 
Hydrotherm’s  MULTI  TEMP  hydronic  system.  / 
Sequence-fired  combustion  chambers  per-  \> 
_  —  mM  automatic  input  modulation  in  accord- 

m  m  ance  with  load  requirements  —  no  short 

cycling  —  no  override  —  built-in  standby  % 
^  protection.  Factory  assembled  .  .  .  fits 

through  a  2  ft.  6  in.  door.  A 

9 Easy  to  install,  all  cast  iron,  and  guar-  L 
anteed  for  10  years  ...  you  can’t  miss 

m  M  with  Hydrotherm.  /x 

K  M  Write  for  bulletin  ^ 

*  *  #HY-F107  and  all  the  facts. 

UmiSmi 
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INQUIRY  SERVICE  FOR  ADVERTISED  PRODUCTS 


Use  this  Digest  to  locate  and  refer  to  the  advertisements  in  which  you  are 
particularly  interested;  then  fill  out  and  mail  a  prepaid  postcard,  either  of  two 
that  appear  on  the  yellow  page  following,  to  request  further  information  from 
manufacturers. 


VALVES  that  stand  hard  work  longer 
were  specified  for  Gates  Rubber  plant. 
2500  Jenkins  valves  are  controlling 
processing  and  service  lines. 

Inside  Front  Cover  Item  200 

STEAM  TRAP  CAPACITY  is  d  iscussed  in 
this  month's  ad,  and  in  48-page  steam 
trap  book,  by  Armstrong  Machine 
Works. 

Page  1  Item  201 

ROOF-MOUNTED  year-round  prefabri¬ 
cated  air  conditioning  system,  called 
Atmos-Pak,  is  ofFered  in  10  models  by 
Air  Conditioning,  Inc.  Information  is 
available. 

Page  2  Item  202 

FLUSH  VALVES  from  Coyne  &  Delany 
are  being  applied  in  the  170-room  El 
Ponce  Intercontinental,  Puerto  Rico. 
Catalog  66  is  offered. 

Page  5  Item  203 

LOW  VELOCITY  acoustic  terminal  con¬ 
trol  units  from  Carnes  Corp.  are  de¬ 
scribed  in  ATC  Catalog  No.  1361. 

Page  7  Item  204 

HIGH  VELOCITY  acoustic  terminal  con¬ 
trol  units  from  Carnes  Corp.  are  de¬ 
scribed  in  ATC  Catalog  No.  1160. 

Page  9  Item  205 

MODULAR  MFFUSER  for  versatile  air 
distribution  is  described  by  Carnes 
Corp.  in  Catalog  No.  460. 

Page  1 1  Item  206 

LIQUID  PHASE  HEATER  provides  600- 
degree  temperatures  without  any  pres¬ 
sure.  Vapor  Heating  Corp.  offers  Bul¬ 
letin  4023. 

Page  13  Item  207 

CONTROL  SYSTEM  provided  by  John¬ 
son  Service  Co.  regulates  temperatures 
and  humidities  and  keynotes  plant 
efficiency  for  textile  machinery  plant. 
Pages  14-15  Item  208 

FIN  TUBE  RADIATION  from  Warren 
Webster  &  Co.  Inc.  has  new  design  and 
construction  features  inside  and  out. 
Faster,  easier  installation  is  just  one 
advantage.  Information  is  available. 
Pages  16-17  Item  209 

CENTRALIZED  CONTROL  PANELS  made 
by  Minneapolis-Honeywell  provide  a 
custom  job  from  standard  units.  Full 
details  are  ofFered. 

Pages  18-19  Item  210 


INDIRECT  WATER  HEATER  from  Bryan 
Steam  Corp.  can  serve  multiple  temper¬ 
ature  water  heating  requirements. 
Complete  specifications  are  offered  in 
Form  630. 

Page  20  Item  211 

AIR  VOLUME  is  easy  to  control  on  a 
Buensod  dual-duct  air  mixing  unit. 
Knurled  nut  adjusts,  smaller  nut  locks. 
System  fits  new  structures  or  renova¬ 
tions  with  equal  ease. 

Page  21  Item  212 

COST-SAVING  PRODUCTS  manufac¬ 
tured  by  Halstead  &  Mitchell  include 
cooling  towers,  condensers,  finned  coils 
and  air  handlers.  Ad  describes  specific 
bulletins  which  are  available. 

Page  22  Item  213 

FIBER  GLASS  PIPE  INSULATION  is 

quickly  installed,  provides  top  thermal 
insulation  at  Fontainbleau  Towers  ad¬ 
dition  in  Miami  Beach.  Pittsburgh  Plate 
Glass  Co.  offers  information. 

Page  23  Item  214 

CENTRIFUGAL  PUMPS  called  Series 
1510-B  by  Bell  &  Gossett  Co.  offer 
more  than  pumps  of  comparable  ca¬ 
pacities.  Selection  data  are  available. 
Page  25  Item  215 

RETURN  AIR  VENT  SILENCERS  stop  noise 
transmission  without  blocking  air  flow. 
Koppers  Co.,  Inc.  announces  additional 
information. 

Page  26  Item  216 

NEW  COIL  from  McQuay  Inc.  provides 
high  performance  efficiency  for  water, 
steam,  direct  expansion  or  special 
fluids.  Information  is  available. 

Page  27  Item  217 

PROPORTIONAL  CONTROLS  for  posi¬ 
tioning  air  dampers,  control  valves, 
etc.,  are  introduced  by  Penn  Controls, 
Inc.  Additional  information  is  avail¬ 
able. 

Pages  28-29  Item  218 

FLUSH  VALVES  made  by  Sloan  Valve 
Co.  are  called  performance  proven  and 
time  tested.  Information  is  available. 
Page  30  Item  219 


UNFT  HEATERS  from  Bryant  Mfg.  Co. 
offer  three  advantages  and  are  AGA 
approved  for  all  gases.  Immediate  de¬ 
livery  is  promised. 

Page  31  Item  220 

HEATING  SPECIALTIES  including  valves, 
traps,  vents,  gages  and  thermometers 
are  offered  by  Marsh  Instrument  Co. 
and  described  in  heating  specialties 
catalog. 

Page  32  Item  221 

CAST  IRON  SECTIONAL  BOILERS  for  all 

fuels  are  manufactured  by  Weil-McLain 
Co.  A  condensed  catalog  of  com¬ 
mercial  and  industrial  boilers  is 

offered. 

Page  33  Item  222 

NEW  AIR  DIFFUSERS  from  Barber-Col- 
man  Co.  provide  independent  control 
of  air  volume  and  pattern  to  insure 
comfort.  Information  is  contained  in 
Control-Line  Bulletin  F-10431. 

Pages  34-35  Item  223 

THERMOSTATIC  SHOWER  MIXING 
VALVE  is  made  by  Lawler  Automatic 
Controls  to  be  completely  recessed  into 
the  wall. 

Page  36  Item  224 

AN  ALL  AMBIENT  air-cooled  condens¬ 
ing  unit  is  announced  by  Tuck-Aire 
Furnace  Co.  Complete  specifications  are 
available. 

Page  37  Item  225 

MAKE-UP  AIR  is  the  subject  of  this 
month's  ad  by  the  Westinghouse  Sturte- 
vant  Div.  who  also  offers  a  make-up 
air  booklet. 

Page  39  Item  226 

EXTRUDED  ALUMINUM  GRILLES  and 

registers  are  available  in  a  new,  cam- 
plete  line  from  Tuttle  &  Bailey.  Addi¬ 
tional  information  is  offered. 

Pages  40-41  Item  227 

THE  REFRIGERANTS  you  want,  pack¬ 
aged  the  way  you  want  them,  are  pro¬ 
vided  by  General  Chemical  Div.,  of 
Allied  Chemical. 

Page  42  Item  228 
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COPPER  TUBE  made  by  Anaconda 
American  Brass  Co.  has  excellent  cor¬ 
rosion  resistance  and  heat  transfer 
properties.  Publication  B-1  is  offered. 
Page  43  Item  229 

COMPLETELY  SELF-CONTAINED  air  con¬ 
ditioning  units  are  being  manufactured 
by  Governair  Corp.  in  single  units  up 
to  120-ton  capacity.  Information  is 
available. 

Page  44  Item  230 

PREFABRICATED  GLASS  FIBER  DUCT 

from  Gustin-Bacon  AAfg.  Co.  is  called 
ideal  for  commercial  duct  systems.  In¬ 
formation  is  available. 

Page  45  Item  231 

GAS  AIR  CONDITIONING  with  Arkla 
water  chiller  provides  low  cost  heating 
and  cooling  for  Battenfeld  Grease  and 
Oil  Corp.  Information  is  available. 
Page  47  Item  232 

"BACTERIA  TIGHT"  BLOWERS  from 
Peerless  Electric  assure  constant  venti¬ 
lation  at  National  Animal  Disease 
Laboratories.  Line  information  is  avail¬ 
able. 

Page  48  Item  233 

REFRIGERATION  SPECIALTIES  from 
Sporlan  Valve  Co.  provide  peak  per¬ 
formance  for  air  conditioning.  Informa¬ 
tion  is  available. 

Page  49  Item  234 

AUTOMATIC  AIR  VENTS  for  hydronic 
heating  and  cooling  systems  are  de¬ 
scribed  in  a  catalog  which  is  offered 
by  manufacturer,  Maid-O-Mist,  Inc. 
Page  1 1 1  Item  235 

FACTORY  COOLING  using  direct-fired 
heaters  as  basic  units  is  proposed  by 
Lennox  in  this  month's  ad.  Factary  pro¬ 
duction  will  increase  up  to  28%.  Ad¬ 
ditional  informatian  is  offered. 

Pages  112-113  Item  236 

PUBLIC  SPACE  AIR  HANDLERS  from 
Drayer-Hanson  were  installed  in  the 
Hatel  Quito,  "Jewel  of  the  Andes". 
Company  offers  brochure  CSHV  312.01. 
Page  114  Item  237 

BALANCING  AIR  FLOW  SYSTEMS  with 

the  Alnar  Velometer  allows  you  to  be 
sure  the  first  time.  Meter  is  sensitive, 
readings  are  quick  and  accurate. 

Page  115  Item  238 

FLEXIBLE  HOSE  and  retractable  duct 
with  metal  duct  systems  lawer  installa¬ 
tion  costs.  The  Flexaust  Co.  offers  de¬ 
tails. 

Page  116  Item  239 


VENTILATORS  from  The  Burt  Mfg.  Co. 
will  meet  any  ventilating  problem  that 
roof  ventilators  can  salve.  Complete 
line— data  book  is  offered. 

Page  117  Item  240 

TEMPERATURE  INDICATING  INSTRU¬ 
MENTS,  actuated  by  mercury,  are 

offered  by  Palmer  Thermometers,  Inc. 
Catalog  is  available. 

Page  118  Item  241 

DUCT  FAN  made  by  DeBothezat  Fans 

Div.  has  removable  cone  design  which 
cuts  maintenance  cost.  Information  is 
available. 

Page  119  Item  242 

CHEMICAL  MAINTENANCE  PRODUCTS 

and  cansuiting  services  are  offered  by 
Metropolitan  Refining  Co.  Complete  in¬ 
formation  is  available. 

Page  120  Item  243 

POWER  DRAFT  UNITS  from  Quickdraft 
Corp.  provide  higher  combustion  effi¬ 
ciency  and  lower  maintenance  costs. 
Engineering  data  are  available. 

Page  121  Item  244 

SLIDE  RULE  developed  by  Titus  Mfg. 
Coro,  is  a  combination  outlet  selector 
and  air  flow  calculator.  Furnished  com¬ 
plete  with  24-page  instructian  manual, 
slide  rule  costs  $2.50.  Use  ad  coupon 
to  order. 

Page  121 

POSITIVE  SEALING  INDICATORS,  called 
Liquid  Eye  by  Allin  Mfg.  Co.,  are  de¬ 
scribed  in  catalog  E-57. 

Page  121  Item  245 

SEWAGE  PUMP  for  heavy  duty  use  is 
offered  by  Kenco  Pump  Div,  Unit  is 
completely  submersible,  of  rugged 
cast-bronze  construction,  and  provides 
for  leg  supports. 

Page  122  Item  246 

GROUP  FACILITIES  for  washing  and 
showering  are  available  from  Bradley 
Washfauntain  Co.  Information  is  con¬ 
tained  in  Publication  No.  6004. 

Page  123  Item  247 

WATER  SOFTENER  from  Elgin  Softener 
Corp.  provides  the  answer  for  com¬ 
mercial  jobs  where  dependability  is  a 
must.  Bulletin  is  available. 

Page  124  Item  248 

DUAL  FUEL  BURNER  is  adaptable  to 
and  superior  in  any  configuration. 
Webster  Engineering  offers  literature. 
Page  125  Item  249 

PACKLESS  ZONING  VALVE  is  offered  by 
Heat-Timer  Corp.  and  provides  com¬ 
plete  shutoff  with  no  seepage.  Bro¬ 
chure  D-7  is  available. 

Page  126  Item  250 


GREASE  FILTERS  reduce  fire  hazards 
and  prolong  the  life  of  fans,  motors, 
and  equipment.  Air  Filter  Carp,  an¬ 
nounces  free  bulletin. 

Page  127  Item  251 

DIRECT-CONNECTED  VANEAXIAL  FANS 

with  removable  vane  sections  are 
made  by  Aerovent  Fan  Co.  Inc.  and 
described  in  Bulletin  475. 

Page  128  Item  252 

TIGHT  DUCTS  are  easy  to  obtain  with 
Ductape,  made  by  Arno  Adhesive 
Tapes,  Inc.  Information  and  a  15-foot 
test  sample  are  available. 

Page  129  Item  253 

GAS  BURNERS  from  Power  Flame  Div. 
come  in  models  to  fit  every  residential, 
commercial  and  industrial  application. 
Information  is  offered. 

Page  130  Item  254 

EXTRUDED  ALUMINUM  SHUTTERS  are 
made  by  Elgo  Shutter  &  Mfg.  Co.  Com¬ 
plete  specifications  are  available. 

Page  131  Item  255 

SOLENOID  VALVES  with  epoxy-clad 
cails  (at  no  extra  cost)  are  new,  water¬ 
proof,  and  available  from  Jackes 
Evans  Mfg.  Co.  Information  is  offered. 
Page  131  Item  256 

MAGNETIC  HEX  WRENCH  and  Phillips 
type  screwdriver  set  are  available 
from  Watsco,  Inc.  Information  is  of¬ 
fered. 

Page  131  Item  257 

DRAFT  GAGE  CATALOG  describes  cam- 
plete  line  of  draft  gages  and  pitot 
tubes  available  from  Ellison  Draft 
Gage  Co.  Designated  Bulletin  109-E. 
Page  132  Item  258 

AIR  MOVERS  made  by  Greenheck  Fan 
&  Ventilator  Corp.  are  illustrated  and 
described  in  ad.  Catalog  containing 
complete  details  is  available. 

Page  132  Item  259 

HYDRONIC  SYSTEM  called  Multi  Temp 
by  Hydrotherm,  Inc.,  is  economical  and 
efficient.  Bulletin  HY-F107  contains  all 
the  facts. 

Page  133  Item  260 

REFRIGERATION  PRODUCTS  from  Henry 
Valve  Ca.  include  valves,  filter-driers 
and  moisture-liquid  indicators.  Infor¬ 
mation  is  avoilable. 

Inside  Back  Cover  Item  261 


CONTROL  APPLICATIONS  for  McDon¬ 
nell  products  in  a  typical  cammercial 
building  are  illustrated  in  four-color, 
three-foot  wide  chart,  available  from 
McDonnell  &  Miller,  Inc. 

Back  Cover  Item  262 


136 


JULY,  1961,  AIR  CONDITIONING,  HEATING  AND  VENTILATING 


Advarfiicmanti  in  tbit  is* 
sun  nr*  sutnmnrisnd  on  Hi* 
Ad-Dig*st  pag*s  pr*e*Hing 
Hiis  pag*.  If  you  want  mor* 
information  on  adv*rtis*d 
products,  locat*  th*  DIg*st 
itom  numbar  of  that  ad* 
vartisamont,  circl*  Hi*  Ham 
numbar  on  aithar  of  Hi* 
pott*cards  providad  balow. 


Use  the  post-cards  below 

to  obtain  catalogs  mentioned  in  this  issue  or  further  information  on 
products  described  or  advertised  in  this  issue. 

1 .  Circle  item  numbers  of  new  equipment  and  catalog  descriptions 

2.  Circle  item  numbers  of  advertisements  as  shown  in  the 

Ad*Di9est  on  the  preceding  pages 

3.  Mail . . .  we'll  do  the  rest 


S<o  «a  o 

—  MW 


FIRST  CLASS 
Pemit  No.  53 
New  York,  N.  Y. 


BUSINESS  REPLY  MAIL 

No  Postage  Stamp  Necessary  if  Mailed  in  the  United  States 


POSTAGE  WILL  BE  PAID  BY 

Air  CoRdiHoning,  Healing  and  Venliiating 

93  WORTH  STREET 
NEW  YORK  13.  N.  Y. 


READERS’  SERVICE  DEPT. 


THIS  SERVICE  NOT  AVAILABLE  TO  OVERSEAS  READERS 
THIS  CARD  VOID  AFTER  OCT.  I,  1961 


CIRCLE  FOR  NEW  EQUIPMENT  AND  LITERATURE  INQUIRIES 


Use  the  post-cards  below 

to  obtain  catalogs  nr>entioned  in  this  issue 
or  further  information  on  products  described 
or  advertised  in  this  issue.  See  preceding 
page  for  instructions. 


FIRST  CLASS 
Permit  No.  53 
New  York,  N.  Y. 


BUSINESS  REPLY  MAIL 

No  Postage  Stamp  Necessary  if  Mailed  in  the  United  States 

POSTAGE  WILL  BE  PAID  BY 

Air  ComlitioBiHg,  Heating  and  VenHialing 

93  WORTH  STREET 
NEW  YORK  13,  N.  Y. 


READERS’  SERVICE  DEPT. 


^  lA  ^  «o 


5  2  S 


fn  lA 
fn 


^  in 

IS  A# 


O*  —  #n  lA 

O  fn  ^  4A 

<s  (N 


O 

m 

A4  r4 


Z>  ‘ 

&  p».  O*  —  fn  lA 

y  O  —  #n  ^  *A 

^  c««  C4  CH  A4 


g  2 


«o  o 

—  <n 


2  s  i  a 


lA 

—  C«4 

r*4  cs 


^  *0 
— 

IN  fS 


m  lA 
— 

<N  A4 


9  S 

<N  r4 


eo  o  Ai 

m  lA  <o 
CN 


P«  o*  ~ 
m  ^  ^ 
«N  CN  €>l 


i  P 

:  i 

o  1 

S:  o 


•  w 

S  z 

•  < 


THIS  SERVICE  NOT  AVAILABLE  TO  OVERSEAS  READERS 


EN6INEEMIK  UBRARY  IS  A  VALUABLE  ASSET 
START  BUILBING  YOURS  TOBAY 


handbook  of 

;JcONDmONING 
heating  AND 

ventilating 


HANDBOOK  OF  AIR  CONDITIONING, 

HEATING  AND  YENTIUTING 

Edited  by  Clifford  Strock 

Completely  new  book  containing  thousands  of 
facts,  figures,  data  and  principles;  hundreds  of 
charts,  tables  and  maps.  Answers  problems 
you  face  every  day  in  your  work.  Subjects 
treated  thoroughly  include:  Air  Conditioning, 
Air  Handling,  Building  Heat  Loss,  Climatic 
Data,  Combustion,  Degree-Days,  Dual  Duct 
Design,  Dust  Collection,  Fuel  Estimating, 
High  Velocity  Air,  Mathematics,  Motors,  Pip¬ 
ing  and  Plumbing,  Psychrometry,  Radiator 
Heating,  Refrigerants,  Service  Hot  Water, 
Solar  Data,  Steam  Flow,  Ventilation,  Warm 
Air  Heating,  Terminology  and  a  Complete 
cross  index.  1094  Pages,  7%*  x  598 

Charts,  Maps,  Ulus.,  518  Tables,  $15.00. 


PIPIFIIIERS 


DESIGN  OF  AIR  CONDITIONING  SYSTEMS 

by  F.  W.  Hutchinson 

113  full-page  charts  solve  problems  of 
air  conditioning  system  design  involving 
cooling  load,  duct  design,  psychrometrics, 
solar  energy,  comfort  conditioning,  panel 
cooling,  etc.  For  each  chart  the  engineer¬ 
ing  and  mathematical  background  plus 
design  example  and  solution  are  given. 
336  Pages.  118  Ulus.,  $7.00. 


1  0ES1GH«' 
RtATING  and  TfNTlHHN6 


PIPEnnERS  HANDBOOK 

Enlarged  Second  Edition 
by  Forrest  R.  Lindsey 
Written  by  a  pipefitter 
for  pipefitters.  Covers: 
Pipe  Bending  —  Screwed 
Offsets  —  Mitered  Joints 
—  Dimensions — Screwed 
Fittings  —  Butt  Welding 
Fittings  —  Flanges  and 
Flanged  Fittings — Solder  Joint  Fittings — 
U-Bolts — Spacing  of  Hangers — Water  in 
Pipes — Pipe  Expansion — Identification — 
Contents  of  Tanks  —  Valves  —  Plastic 


Pipe  —  Metals  —  Steam  —  Mathemat¬ 
ical  Data  —  Measures  —  Conversion 
Tables — Trigonometry — Field  Layout  of 
Angles  —  Dictionary.  416  Pages,  248 
Illustrations,  $6.00. 


} 


SUMMER  AIR  CONDITIONING 

by  S.  Konzo,  J.  R.  Carroll  and  H.  D.  Bareifhar 
Training  text  and  reference  book  on  residential  air  con¬ 
ditioning.  Covers:  Comfort  Conditions  —  Summer 
Weather — The  Sun  in  Relation  to  the  House — Methods 
of  Cooling — The  Compressor  System  in  Packaged  Form 
— Fans — Duct  Systems — Distributing  Air  in  Rooms— 
Noise  Control — Heat  Gain  in  Houses — Designing  Air- 
Duct  Systems  and  Selecting  Equipment  Operating 
Cooling  Equipment  —  The  Air-Conditioning  Industry. 
560  Pages,  266  Illustrations,  $8.00. 

WINTER  AIR  CONDITIONING 

by  S.  Konzo,  J.  R.  Carroll  and  H.  D.  Baraither 

Does  for  hydronic  and  warm  air  heating  what  Summer  Air  Conditioning 
docs  for  cooling.  Covers:  Temperature,  Humidity,  Wind,  Sun — Heat  Trans¬ 
fer  and  Comfort  Standards — Reading  and  Drawing  Heating  Plans — House 
Construction — Calculating  Heat  Losses — Heat  Generation — Boilers  tmd 
Furnaces — Radiators  and  Convectors — Steam  Heating — Hot-Water  Heating 
— Warm-Air  Heating — Modulated  Heat  Delivery — Trends  and  Develop¬ 
ments  in  Heating.  640  Pages,  300  Illustrations,  $8.00. 

CDMBINATION  OFFER 

Both  of  the  above  Air  Conditioning  books,  $15.00. 


DESIGN  OF  HEATING  AND  YENTIUTING 
SYSTEMS 

by  F.  W.  Hutchinson 

96  full-page  charts  solve  problems  of 
heating  and  ventilating  involving  load 
determination,  duct  design,  panel  heating, 
solar  heating  and  combustion  analysis. 
Companion  book  to  Design  of  Air  Con¬ 
ditioning  Systems.  Same  methods  to  ex¬ 
plain  and  solve  problems  are  used.  320 
Pages.  96  Charts,  $7.00. 


CDMBINATION  OFFER 

Both  of  the  above  books  by  Prof.  F.  W. 
Ilufchinson,  $12.50. 
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BOOK  DEPT. 


LOOK  OVER  THIS  UST  OF  “BEST-SELLERS” 
CHOOSE  THE  OHES  YOU  HEED  TODAY 


plant 

viNrii*"'”' 


ELECTMCiU.  TESTING  AND 
TROUBLESHOOTING 


DESIGN  OF  PLUMBING  AND  DRAINAGE 
SYSTEMS 

by  L  BUndcrmann 

Detailed,  illustrated  guide  covering  mod¬ 
em  plumbing  practice  and  design.  Basic 
problems  as  well  as  modem  s|)ecialized 
topics  are  discussed.  328  Pages,  261 
Bins,,  $7.00. 

auiD  aow  IN  PIPES 

by  C.  H.  McClain 

How  to  solve  problems  involving  the 
flow  of  liquids  and  gaMs  through  pipes. 
How  to  handle  viscosity,  friction,  beat, 
and  other  factors  expressed  in  various 
dimensional  systems.  Worked-out  prob¬ 
lems  show  applications  of  principles.  124 
Pages,  18  lUus.,  $4.00. 

FUEL  OIL  MANUAL 

by  P.  F.  Schmidt 

Properties,  selection,  storage,  handling, 
and  burning  of  all  grades  of  fuel  oil. 
How  to  assure  uniform  quality,  eflkient 
combustion,  maximum  vidue.  Additives, 
treatments,  troubles  and  remedies.  176 
pages,  34  tables,  $4.50. 

NIGH  TEMPERATURE  WAHR  SYSTEMS 

by  Owan  S.  Uabarg 

A  complete  and  concise  exposition  of  the 
principles,  design,  installation  and  appli¬ 
cation  of  high  temperature  water.  Written 
by  the  designer  of  many  of  the  world’s 
largest  systems.  For  engineers,  operators, 
and  owners.  224  Pages,  109  Illus.,  $6.50. 

FLOW  AND  FAN 

by  C.  H.  Berry 

Covers  moving  air  through  ducts,  fan 
selection  and  control,  duct  arrangement, 
system  characteristics,  flow  analysis. 
Basic  data  and  methods  used  to  calculate 
system  resistance.  Practical  information 
for  selecting  a  fan  for  any  duty.  232 
Pi«es,  84  nios.,  $4.00. 


SERVICE  NOT  WATER 

by  Fred  M.  Reiter 

FmI  Engineer,  The  Deyton  Power  end 
Light  Company,  Deyton,  Ohio 
An  exceptionally  comprehensive 
treatment  of  the  subject,  including 
methods  and  equipment,  piping,  flues, 
corrosion  and  fuel  cost  comparisons, 
with  special  emphasis  on  estimating 
dau  for  all  types  of  applications  pre¬ 
sented  in  63  tables,  17  graphs  and  13 
sketches. 

40  Pngas  Papar  iaaad  $2.00 

m  DEGREE-DAY 

by  Clifford  Stroek 

Editor,  Air  Conditioning,  Heating 

and  Ventilating 

What  the  degree-day  is,  extensive 
degree-day  tables  for  1212  U.S.  local¬ 
ities,  42  cities  in  Canada,  16  in  Alaska, 
bow  the  degree-day  is  used  for  com¬ 
paring  operating  results  of  heating 
plants,  and  bow  it  is  used  for  estimat- 
mg  fuel  consumption  for  building 
beating,  together  with  ten  maps  in 
color. 

40  Pagas  Papar  leaiid  $2.00 

BASIC  THERMODYNAMICS 
OF  HEATING  AND 
COOLING  SYSTEMS 

by  John  F.  Sandfort 
Associata  Profattor  of  Machanical 
Enginaaring,  Iowa  Stata  Collaga 
llKNe  thermodynamic  fundamen¬ 
tals  which  apply  to  heating  and  air 
conditioning  engineering  are  reviewed, 
beginning  with  elementary  concepts 
and  developing  mwe  complex  pnn- 
c^les  with  examples  of  their  api^ca- 
tkm.  This  will  be  a  refresher  for  en¬ 
gineers  in  practice  as  well  as  a  guide 
for  those  who  are  in  training  in  the 
fields  of  air  conditioning,  heating,  or 
ventilating. 

20  P«9*s  Papar  Baaad  $2.00 
VtOAU 

I  ar  awra  af  abava  $2.M  baalw  gl.SO  aa. 
It  ar  . . $1.M  aa. 


by  P.  T.  Graan 

Hw  to  locate  and  correct  faults  in  cir¬ 
cuits  of  all  kinds— controllers,  motors, 
tranformers  and  transmission  lines.  Field 
tested  procedures.  An  ideal  training  and 
reference  book.  200  Pages,  100  Illas., 
$5.00. 


PLANT  AND 
'  PROCESS 

|Mn||l  VENTIIATMM 

by  W.  C.  L  Hamaon 

Design  factors  and 
data  that  can  be 
applied  to  any 
nation.  Principles 
are  clear,  logical. 
Shows  how  tt  esti- 

r  jpjig  exhaust  re¬ 

quirements  for 
dust  and  fume  producing  processes, 
hot  or  cold.  Principles  oi  general 
ventilation  and  bulk  materials  han¬ 
dling.  448  Pages,  172  Illos.,  $0.00. 


by  T.  Napiar  Adlam 

Correct,  tested 
steps  in  planning, 
designing,  building 
and  operating  snow 
melting  systems. 
Time  saving  charts, 
tables  and  graphs 
give  data  and  sim¬ 
plify  every  step. 
224  Pages,  189 
Illos.,  $4.50. 


- -  DESIGN  Of 

industrial 

■v: 3rd  Edition 
»  by  John  L  Aldan 

This  classic  text  on 
how  desi^, 

build  buy 
dustrial  exhaust 
systems  has  been 
brought  up-to-date 
to  meet  nuxlem 
standards  of  industrial  environment. 
Developments  and  advances  in  de¬ 
vices  and  techniques  described.  256 
Pages,  137  Ilhis.,  $6.00. 
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Every  product  bearing  the  name  Henry  carries  with  it 
complete  assurance  of  on-the-job  satisfaction.  This  quality 
of  performance  and  the  confidence  it  inspires  have  made 
Henry  the  most  accepted  line  in  the  industry.  For 
Commercial  Refrigeration  and  Air  Conditioning  Systems 
Using  Refrigerants  12,  22  and  Ammonia. 


VALVES-Shut-off 


Packless,  Packed  and  Wing  Cap  Types 
Integral  and  Flanged  Connections 


VALVES- Pressure  Relief 


Piston  and  Diaphragm  Types  for  Atmospheric 
and  Vent  Line  Applications 


VALVES-Flow  Check 

Spring  Loaded  and  Free  Floating  Piston  Types— 
also  for  water  and  air 


FILTER-DRIERS  &  Driers 

“DRI-COR"  Sealed  and  Cartridge  Types 
with  Molded  Core  and  Granular  Desiccants 


MOISTURE-LIQUID 

Indicators— "DRi-VUE”— Spells  and  Tells 
of  the  Presence  of  Acid-Creating  Moisture 

Alto:  Tube  Piercing,  Line  Tapping,  Line  Port  and  Can  Tap  Valves 
Strain>0-Kapt  and  Terminal  Seals  for  Hermetic  Compressors 


He  WkM  VALVE 

B  1^  W%.  W  COMPANY 

For  Refrigeration,  Air  Conditioning  and  Industrial  Applications 

MELROSE  PARK,  ILLINOIS,  U.S.A.  CABLE:  HEVALCO,  MELROSE  PARK,  ILL, 


Your  kind  of  Pin-up! 


It  shows  where  and  why  you  use  McDonnell  products 


Here  is  a  wall  chart  that  does  an  excellent  job  of 
jxjinting  out  the  application  of  McDonnell  controls 
in  a  typical  commercial  building. 

It’s  yours  for  the  asking.  The  gal  isn’t  included; 
her  only  purpose  is  to  show  you  that  it  is  a  big, 
three-foot-wide,  easy-to-read  chart,  printed  in  four 
colors  to  illustrate  the  applications  on  boilers,  tanks, 
heaters,  chillers,  fan  coils,  cooling  towers  and  other 
equipment. 


Coupon  Brings  it/  (Chart  F^iOBO) 


Company  Name _ 

Street  Address _ 

City,  Zone  &  State. 


Mail  to:  McDonnell  &  Miller,  Inc. ,3500  N.  Spaulding  Ave.,  Chicago  18,  Illinois. 


Uses  of  major  McDonnell  products  are  shown  and 
dest'ribed;  boiler  water  feeders,  ()ump  controllers, 
tank  feeders,  relief  valves,  liquid  level  switches,  and 
flow  switches. 

Unless  we’re  both  lucky  you  won’t  find  all  of  these 
uses  in  any  one  building.  But  you’ll  find  many  of 
them  —  probably  more  than  you’d  think  —  in  most 
buildings.  Just  mail  the  coui)on  to  receive  your  chart 
by  return  mail. 

^  MCDONNELL  &  MILLER,  Inc. 

3500  N.  Spaulding  Ave.,  Chicago  18,  Illinois 

!  MCDONNELL 

*  Boiler  Water  Feeders  •  Low  Water  Fuel  Cut-Offs  •  Pump 

(Controllers  •  Relief  Valves  •  Flow  Switches  •  Liquid  Level 
Controls  for  Tanks,  Stills,  Air  Conditioning  Systems 


